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RELATED APPI,ICATIONS INCORPORATED BY REFERENCE.

The following applications and patent (s) are cited and

hereby herein incorporated by reference: U.S. Patent Serial No.

og/a30,923 filed August 6, 1-998, U.S. Patent serial No.

Og /A55,7Ag f iled April 'l , 1-998, U. S. PatenL Serial No. 09/059, 503

filed April 13, 1998, U.S. Patent Serial No. 08/840,1-59 filed

April !4, 19g'.7, U.S. PaLent Serial No. og/I30,923 filed August 6,

L998, U.S. Patent Serial No. 08/672,899 now issued U.S. Patent

No. 5,825,898 issued October 20, 1-998. And, al-t documents cited

herein are incorporated herein by reference, ds are documents

cited or referenced in documents cited herein-

FIELD OF THE IIiIVENTION.

The presenL invention relates to noise cancellation and

reduction and, more specifically, to noise cancellation and

reduction using spectral subtraction.

BACKGROITIID OF THE INVEMTTON.

Ambient noise added to speech degrades the performance

of speech processing algorithms. Such processing algorithms may

include dictation, voice activation, voice compression and oLher

systems. In such systems, it is desired to reduce the noise and

improve the signal to noise rat.io (S/N ratio) without effecting

the speech and its characteristics.

Near field noise canceling microphones provide a

20

25

MARCA\2B00.APP ( IMA: car)
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satisfactory solut.ion but require that the microphone in the

proximity of the voice source (e.g., mouth). In many cases,

is achieved. by mounting the microphone on a boom of a headset

which situates the microphone at the end of a boom proximate

mouth of the wearer. However, t.he headset has proven to be

either uncomfortable to wear or too restricting for operation

for example, an automobile.

Microphone array t.echnology in general, and adaptive

beamforming arrays in particular, handle severe directional

noises in the most efficient way. These systems map the noise

f iel-d and. create nul-ls towards t.he noise sources. The number of

nulls is limited by the number of microphone elements and

processing power. Such arrays have the benefit of hands-free

operation without the necessity of a headset.

However, when the noise sources are diffused, Lhe

performance of t.he adaptive system will be reduced Lo the

perfornance of a regular delay and sum microphone array, which is

not always satisfactory. This is the case where t.he environment

is quite reverberant, such as when Lhe noises are strongly'

reflected from the wal1s of a room and reach the array from an

infinite number of directions. Such is also the case in a car

environment for some of t.he noises radiated from the car chassis.

OBiTECTS AI{D SI'MMARY OF THE IN1TENTION

The spectral subtraction technique provides a solution

this

the
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to furt.her reduce the noise by estimating the noise magnitude

spectrum of the polluted signal. The t.echnique estimates the

magnitude spectral level of t.he noise by measuring it during non-

speech time intervals det.ected. by a voice switch, and then

subt.racting the noise magnit.ude spectrum f rom t.he signal. This

method, described in detail tn Suppression of Acoustic Noise in

Speech Using Speetral Subtraction, (Steven F Bo7l, IEEE ASSP-27

NO.2 Apri7, 7g7g), achieves good results for stationary diffused

noises t.hat are not correlated with the speech signal. The

spectral subtraction method, however, creates artifacts,

sometimes described as musical noise, that may reduce the
'perf ormance of t.he speech algorithm (such as vocoders or voice

activat,ion) if the spectral subtraction is uncontrolled. In

addit.ion, the spectral subtraction method assumes erroneously

that. the voice switch accuralely det.ects the presence of speech

and locates t.he non-speech t.ime intervals. This assumption is

reasonable for off-]ine systems but difficult to achieve or

obt.ain in real time systems.

More particularly, the noise magnitude spectrum is

esLimated by performing an FFT of 255 points of the non-speech

time intervals and computing the energy of each frequency bin.

The FFT is performed after the time domain signal is multiplied

by a shading window (Hanning or other) with an overlap of 50?.

The energy of eaeh frequency bin is averaged with neighboring FFT

time frames. The number of frames is not determined but. depends

43
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on the stability of the noise. For a stationary noise, it is
preferred that many frames are averaged to obtain better noise

estimation. For a non-stationary noise, a long averaging may be

harmful. Problemati-ca1ly, there is no means to know a-priori
whether the noise is stat.ionary or non-statj-onary.

Assuming the noise magnitude spectrum estimat.ion is
calculated, the input signal is multiplied by a shading window

(Hanning or other), an FFT is performed (255 points or other)

with an overlap of 50? and the magnitude of each bin is averaged

over 2-3 FFT frames. ?he noise magini-tude spectrum is then

subtracted from the signal magnitude. rf the result is negat.J-ve,

the val-ue is replaced by a zero (Half Wave Rectification). ft is
recommended, however, to further reduce the resi-dual noise

present duri-ng non-speech int.ervals by replacing low values with
a minimum value (or zero) or by at.tenuating the residual noise by

3odB. The resurting output is the noise free magnitude spectrum.

The spectral complex dat.a is reconstructed by applying

the phase information of the relevant bin of the signal's FFT

with the noise free magnitude. An IFFT process is then performed

on the complex data to obtain t.he noise f ree time domain dat.a.

The t.ime domain resulLs are overlapped and summed with the

previous frame's results t.o compensate for the overlap process of
the FFT.

There are

described. First,
MARcA\2Boo -App ( rMA: car)

several problems associated with the system

the syst.em assumes that there is a prior

RTL345-2_1020-0012
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knowledge of the speech and non-speech time intervals. A voice

switch is not pract.ical to detect those periods. Theoretically,
a voice swit.ch det.ects the presence of the speech by measuring

the energy level and comparing it to a threshold. If the

threshold is too high, there is a risk that some voice time

intervals might be regarded as a non-speech time int.erval and the

system will regard voice information as noise. The result is-
voice distortion, especially in poor signal to noise ratio cases.

Tf, on the other hand, the threshold is too low, there is a risk
that t.he non-speech intervals will be too short especially in
poor signal to noise raLio cases and in cases where the voice is
continuous with little intermission.

Another problem is t.hat. the magnitude cal-culation of

the FFT result is quite complex. This j-nvol-ves sguare and square

root calculations which are very expensive in terms of

computation load. Yet another problem is t.he association of the

phase information to t.he noise free magnit.ude spectrum in order

to obtain the information for the IFFT. This process requires

the calculation of the phase, the storage of the informat.ion, and

applying the information to the magnitude dat.a - al-l are

expensive in terms of computat.ion and memory requirements.

Another problem i-s the estimation of the noise spectral

magnitude. The FFT process is a poor and unstable estimator of

energy. The averaging-over-time of frames contributes

insufficiently Lo t.he stability. Shortening the length of the

MARcA\28oo.App (rMA:car) 
u 
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I
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FFT results in a wider bandwidth of each bin and better stability

but reduces the performance of the system. Averaging-over-time,

moreover, smears the data and, for t.his reason, cannot be

extended to more than a few frames. This means that the noise

estimat.ion process proposed is not sufficienLly stable.

It is t.herefore an object of this invention to provide

a spectral subtraction system that has a simple,.YeL efficient

mechanism, to estimate the noise magnitude spectrum even in poor

signal-to-noise ratio situations and in continuous fast speech

cases.

It is another object of this invent.ion to provide an

efficient mechanism that. can perform the magnitude estimation

with littLe cost, and will overcome the probfem of phase

association.

It is yet another object of this invention Lo provide a

stable mechanism to estimate t.he noisei spectral magnitude wit.hout

the smearing of the dat.a

In accordance wit.h t.he foregoing objectives, the

present invention provides a system that correctly determines the

non-speech segments of t.he audio signal t.hereby preventing

erroneous processing of the noise canceling signal during the

speech segments. In the preferred embodiment, the present

invention obviates the need for a voice switch by precisely

d.etermining t.he non-speech segments using a separate threshold

detector for each frequency bin. The threshol-d detector

MARcA\2Boo.App (fMA:car) ,4 6
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precisely detect.s the positions of t.he noise elements, even

within continuous speech segments, by det.ermining whether

frequency spectrum elements, ,or bins, of t.he input signal are

within a threshold set according to a'minimum value of the

freguency spectrum efements over a preset period of time. More

precisely, current and future minimum values of the frequency

spectrum elements. Thus, for each syllable, the energy of the

noise elements is det.ermined by a separate threshol-d

determi-nation without examination of the overall signal energy

thereby providing good and st.able estimat.ion of the noise. In

addition, the slrstem preferably sets t.he t.hreshold continuously

and resets the threshold within a predetermined period of time

of, for example, five seconds.

In order to reduce complex caleulations, iL is

preferred in the present invenLion to obtain an estimate of the

magnitude of the input. audio signal using a multiplying

combination of the real and imaginary parts'of the input in

accordance with, for example, the higher and the lower values of

the real and imaginary parts of the signal. In ord"er to further

reduce instability of the spectral estimation, a two-dimensional

(2D) smoothing irocess is applied to the signal estimation. A

two-step smoothing function using first neighboring frequency

bins in each time frame then applying an exponent.ial- t.ime average

effecting an average over t.ime for each freguency bin produces

excellent result.s.

MARCA\28o0.APP (rMA:car) 4 7
U
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In order to reduce Lhe complexity of determining the

phase of t.he frequency bins during subtraction to thereby align

the phases of t.he subtracting elements, the present invention

applies a filt.er multiplication t.o effect the subtraetion. The

filter function, a Weiner fil-ter function for example, or an

approximation of the Weiner filter is multiplied by the complex

dat.a of the frequency domain audio signal. The filter function

may effect a, fulI-wave rectification, ot a half-wave

rectifi-cation for otherwise negat.ive results of the subtraction

process or simple subtraction. It will be appreciated that,

since the noise elements are determined within conLinuous speech

segments, the noise estimation is accurate and it. may be canceled

from t.he audio signal conti.nuously providing excellent noise

cancellation characteristics .

The present invention also provides a residual noise

reduction process for reducing the residual noise remaining afLer

noise cancellation. The residual noise is reduced by zeroing the

non-speech segments, €.g., within t.he continuous speech, or

decaying the non-speech segments. A voice switch may be used or

another threshold detector which detects the non-speech segments

in the time-domain.

The present invention is applicable with various noise

canceling systems including, bu1 not limit.ed to, those systems

described in the U.S. patent applications incorporated herein by

reference. The present invenLion, for exampJ-e, is applicable

MARCA\2g00.APP (IMA: car) Cl 8
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wit.h the adapt.ive beamforming array. In addition, the present

invention may be embodied as a computer program for driving a

computer processor either instal-led as application software or as

hardware.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features and advantages according to the

present invent.ion will become apparent from the following

detailed description of the illustrated embodiments when read in
conjunction with the accompanying drawings in which corresponding

components are identified by the same reference numerafs.

Fig. l- illustrates the present invent.ion;

Fig. 2 il-lustrates the noise processing of the present

invention;

Fig. 3 illustrates the noise estimaLion processing of

t.he present. invention;

Fig. 4 itlustrates t.he subtraction processing of the

presenL invention;

Fig. 5 illustrates the residual noise processing of the

present invention;

Fig. 5A illustraLes a variant of Lhe residual noise

processing of the present invention;

Fig. 5 illustrates a flow diagram of the present

invention;

Fig. 7 illustrates a fl-ow diagram of Lhe presenL

f8

MARcA\2goo.APP ( rMA: car)
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invention;

Fig. 8 illustraLes a flow diagram of the present

invention; and

Fig. 9 illustrates a flow diagram'of t.he present

'invention.

DETAIIJED DESCRIPTION OF' THE PREFERRED EMBODIME}ffTS

Figure 1 illustraLes an embodiment. of the present

invention l-00. The system receives a digital audio signal at

input aA2 sampled at a frequency which is at least twice the

bandwidth of the audio signal. In one embodiment, the signal is
derived from a microphone signal t.hat has been processed through

an analog fronl end, A/D converter and a decimation filter to

obtain the required sampling freqr.rency. In another embodiment,

the input. is t,aken from the output. of a beamformer or even an

adaptive beamformer. In that case the signal has been processed

to eliminate noises arriving from directions other than the

desired one leaving mainly noises originated from the same

direction of the desired one. fn yet another embodiment, Lhe

input signal can be obtained from a sound board when the

processing is implemented on a PC processor or similar computer

processor.

20

The input samples are

of 255 point.s. When the buf fer
25 combined in a combiner 105 with

stored in a temporary buffer 104

is full, the new 255 points are

the previous 255 points to

1-0MARCA\28OO.APP (IMA: CAr)
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provide 512 input point.s. The 51-2 input points are mul-Liplied by

multiplier 108 with a shading window with the length of 5L2

points. The shading window contains coefficients that are

multiplied with the input data accordj-ngly. The shading window

can be Hanning or othe'r and it serves two goals: the f irst is to

smooth t.he transients between two processed blocks (together with

t.he overlap process) ; t.he second is to reduce the side lobes in

the frequency domain and hence prevenL the masking of 1ow energy

tonals by high energy side lobes. The shaded results are

converted t.o t.he frequency domain through an FFT (Fast Fourier

Transform) processor 110. Other lengths of the FFT samples (and

accordingly input buffers) are possibte including 256 points or

AO24 points

The FFT output is a complex vector of 256 significant
points (the other 256 points are an anti-symmet.ric replica of Lhe

first 256 points). The points are processed in the noise

processing block LL2i€AO) which includes the noise magnitude

estimation for each frequency bin - the subtraction process that

estimates the noise-free complex value for each frequency bin and

the residual noise reduction process. An IFFT (Inverse Fast

Fourier Transform) processor 1L4 performs the Inverse Fourier

Transform on the complex noise free data to provide 5L2 time

domain points. The fi::st 256 time domain points are summed by

the summer 115 with the previous last 256 data points to

compensate for the input overlap and shading process and output

MARcA\28oo.APP (rMA:car) 11
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at output terminal 118. The remaining 255 points are saved for

t.he next iteration.
It will be appreciated that, while specific transforms

are utilized in the preferred embodimenLs, it is of course

5 understood t.hat ot.her transforms niay be applied to the present

invention to obtain the spectral noise signal.

Figure 2 is a detailed description of the noise

processing block 2OO(11'2). First, each frequency bin (n) 202

magnitude is estimated. The straight forward approach is to
i=t1-d:: est.imate t.he magnitude by calculating:
riT

il$ v h) = ( (Rear (n) )2+ (rmas (n) )2 )-2

.i[
* In order to save processing t.ime and complexity the

1g]j signal magnit.ude (Y) is estimated by an estimator 2o4 using an

{i} approximation formula instead:

lid

y (n) = Max [lneal (n) ,Imag (n) | ] +A .4* Min tlReaI (n) ,Imag (n) | l

20 In order to reduce the instability of the spectral

estimation, which typically plagues the FFT Process (ref [2]

DigitaT Signal Processing, Oppenheim Schafer, Prentice HaLl P:

542545), the present invention implements a 2D smoothing process.

Each bin is replaced with the average of it.s value and the two

25 neighboring bins' value (of the same time frame) by a first

MARCA\28O0.APP (IMA:car) 12

i"l
I5

RTL345-2_1020-0020



5

PATENT
670025-28A4

averager 206. In addition, the smoothed value of each smoothed

bin is further smoothed by a second averager 208 using a t.ime

exponential average with a time constant of A.7 (which is the

equivalent of averaging over 3 time frames). The 2D-smoothed

value is then used by two processes - Lhe noide estimation

process by noise estimati-on processor 2L2(300) and the

subt.raction process by subtract or 2IO. The noise estimation

process estimaLes the noise at each frequency bin and the result

is used by the noise subtraction process. The output. of the

noise subtraction is fed inLo a residual noise reduction

processor 2ir6 to further reduce the noise. In one embodiment,

the time domain signal is also used by the residual noise process

2:-6 to determine the speech free segments. The noise free signal

is moved to the IFFT process |o obtain t.he time domain output

2L8.

Figure 3 is a det.aifed description of the noise

estimation processor 3OO (2L2) - Theoretieally, the noise should

be estimated by taking a long time average of the signal

magnit.ude ivl of non-speech time intervals. tiris requires that a

voice switch be used to detect. the speech/non-speech intervals.

However, a Loo-sensiLive a switch may result in the use of a

speech signal for the noise est.imation which will defect the

voice signal. A less sensitive switch, on the other hand, may

dramatically reduce the length of the noise time int.ervals

(especially in continuous speech cases) and defect t.he validity

*13

1d:n

nqF

IJ'F

20

25
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of the noise estimation.

In the present invention, a separat.e adapt.ive threshold'

is implemented for each frequency bin 302. This alfows the

location of noise elemenLs for each bin separately without the

5 examination of the overall signal energy. The logic behind this

method is that, for each syl1ab1e, the energy may appear at I

different. frequency bands. At Lhe same time, oLher frequency

bands may contain noise elements. It is therefore possible to

apply a non-sensitive threshold for the noise and yet locate many

i*q r rJ-10:[ non-speech data points for each bin, even within a continuous
uf
ii:
;;{ speecn case. The advantage of this method is that it allows the
tiI

il+ collect.ion of many noise segments for a good and sLable

tr,* esLimation of the noise, even within continuous speech segments'

ir In t.he threshold determination process, for each

lgii frequency bin, two minimum values are calculated. A future
!-*i:-

hf minimum value is initiated every 5 seconds at 304 with the value
UF - .--. .. 1 --rLL,ig of the current magnitude (Y (n) ) and replaced with a smaller

minimal value over the next 5 seconds through the following

process. The future minimum value of each bin is compared with

2A the current magnitude value of the signal. If the currenL

magnitude is smaller t.han the future minimum, the future minimum

is replaced with 1he magnitude which becomes the new future

minimum-

At. the same time, a current minimum value is calculated

25 at 306. The current. minimum is iniLiated every 5 seconds with

MARCA\28oo.APP (rMA:car) . Un
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the value of the future minimum that was determined over the

previous 5 seconds and follows the minimum value of t.he signal

for the next 5 seconds by comparing its value with the current

magnitude value. The current minimum value is used by the

subtraction process, while the future minimum is used for t.he

initiatj-on and refreshing of the current minimum.

The noise estimation mechanism of the present invention

ensures a t.ight and quick estimation of the noise va1ue, with

limited memory of the process (s seconds), while preventing a too

high an estimation of the noise.

Each bin's magnitude (Y(n) ) is compared with four times

the current minimum value of that. bin by comparator 308 - which

serves as the adapt.ive t.hreshold for that bin. If the magnitude

is within the range (hence bel-ow the threshol-d) , it is al-lowed as

noise and used by an exponential averaging unit 310 that

det.ermines the level of the noise 312 of that frequency. If the

magnitude is above the t.hreshold it is rejected for t.he noise

estimation. The t.ime constant for the exponential averaging is

typically 0.95 which may be interpreted as taking the average of

the last 20 frames. The threshold of  *minimum val-ue may be

changed for some applications.

Figure 4 is a detailed description of the subt.raction

processor 400 (21-0) . In a straight forward approach, Lhe value of

the estimated bin noise magnitude is subtracted from the current

bin magnitude. The phase of the current. bin is calculated and25

I'v
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used in conjunction with the result of t.he subtraction Lo obtain

the Real and Imaginary parts of the resuft. This approach is

very expensive in terms of processing and memory beeause it

requires the calculation of the Sine and Cosine arguments of the

complex vecLor with consideration of the 4'quarters where the

complex vector may be posit.ioned. An alternative approach used

in this present invention is Lo use a Filter approach. The

subtraction is interpreted as a filter multiplicaLion performed

by filter 402 where H (the filter coefficient) is:

H(n) = llY(n)l - lrv,n)ll, lvtn)l

Where y(n) is the magnitude of the current bin and N(n)

is the noise estimation of t.hat bin. The val-ue H of the fi-lter

coefficient (of each bin separately) is multiplied by the Real

and Imaginary parts of the current bin at 4042

E (Real) =Y (Real) *H ; E (Inag) =Y (Imag) *H

Where E is the noise free complex value. In the

straight. forward approach t.he subtraction may result in a

negative value of magnitude. This value can be either replaced

with zero (hal-f-wave rectification) or replaced with a positive

value equal to t.he negative one (full-wave rectification). The

filt.er approach, as expressed here, results in the full-wave

#1

20

25
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rectification directly. The full wave rect.ification provides a

little less noise reduction but introd-uces much less artifacts to

the signal. It will be appreciated Lhat this filter can be

modified to effect a half-wave rectification by taking the non-

absolute value of the numerator and replacing negative values

wit.h zeros.

Note also that the values of Y in the figures are the

smoothed values of Y after averaging over neighboring spectral

bins and over time frames (2D smoothing). Another approach is to

use the smoothed Y only for the noise estimation (N), and Lo use

the unsmoothed Y for the cal-culation of H.

Figure 5 illustrales t.he residual noise reduction

processor 50 O Q!6) . The residual noise is defined as the

remaining noise during non-speech intervals. The noise in these

int.ervals is first reduced by the subtraction process which does

not differentiate between speech and non-speech time intervals.

The remaining resid.ual noise can be reduced further by using a

voice switch 502 and either multiplying the residual noise by a

decaying factor or replacing it. wit.h zeros. Another alternative

to the zeroing is replacing the residual noise with a minimum

value of noise at 504.

Yet another approach, which avoids t.he voice switch, is

illust.rated in Figure 5A. The residual noise reduction processor

506 appties a similar threshold used by the noise estimator at

508 on the noise free output bin and replaces or decays the

MARcA\2goo.APP (rMA:car) 17
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' The result of the residual noise processing

present invention is a quieter sound in Lhe non-speech

However, the appearance of art.ifacts such as a pumping
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noise when

and Lhe
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the noise level is switched between the speech interval

non-speech interval may occur in some applications.

The spectral subtracLion technique of Lhe present

invention can be utilized in conjunction with the array

technigues, close talk microphone technique or as a stand alone

system. The spectral subtraction of the present invention can be

implemented.on an embedded hardware (DSP) as a stand alone

system, as part of other embedded algorithms such as adaptive

beamforming, or as a software application running on a PC using

data obtained from a sound port.

As illust.rat.ed in Figures 6-9, for example, the present

invention may be implemented as a software application. In step

600, the input samples are read. At step 602, the read samples

are stored in a buffer. If 255 new points'are aecumulated in

step 504, program control advances to step 505 - otherwise

control returns to step 500 where additional samples are read.

Once 255 new samples are read, the last 51-2 points are moved to

the processing buffer in step 505. The 256 new samples stored

are combined with the previous 255 points in st.ep 508 to obtain

the 512 points. In step 610, a Fourier Transform is performed on

the 512 points. Of course, another transform may be employed to

1B

t1
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obtain the spectral noise signal. In step 512, the 256

significant complex points resulLing from the transformation are

stored in the buffer. The second 255 points are a conjugate

replica of the first 255 points and are redundant for real

inputs. The stored data in step 514 includes the 255 real points

and the 255 imagi-nary points. Next, control advances Lo Figure 7

as indicated by'the circumscribed l-ett.er A.

In Eigure 7, the noise processing is performed wherein

t.he magnitude of the signal is estimated in step 700. Of course,

t.he straight forward approach may be employed but., as discussed

with reference to Figure 2, Lhe st.raight forward approach

requires extraneous processing time and complexity. In step 702,

the stored complex points are read from the buffer and calculated

using t.he estimation equation shown in step 700. The result is

stored in st.ep 704. A 2-dimensional (2D) smoothing process is

effected in steps 706 and 7OB wherein, in step 705, t.he estimate

at each point is averaged with t.he estimales of adjacent points

and, in step ?08, the estimaLe is averaged using an exponential

average having the effect of averaging the estimate at each point

over, for example, 3 time samples of each bin. In steps 71-0 and

'1L2, the smoothed estimate is employed to determine the future

minimum value :and the current minimum value. If the smoothed

estimate is less than the calculated future minimum value as

determined in step 71-0, the future minimum value is replaced with

the smoothed estimate and stored in st.ep 714.

20

25

MARCA\2800 .APP ( rMA: car) l-9

RTL345-2_1020-0027



1-CI:g

i:J

t*d

"1*
gi

lsij

*:

20

I

l

I

I

I

I

I

I

I

I

I

t

t

t
I
I
I

I
I

I

I

I

I

PATENT
670025-2800

Meanwhile, if it is determined aL step 71-2 that' the

smoothed estimate is less t.han the current minimum value, then

t.he current. minimum is replaced wit.h the smoothed estimate value

and stored in step 720. The future and currenL minimum values

are calculated continuousty and initiated periodically, for

example, every 5 seconds as determi-ned in step 724 and control is

advanced to steps 722 and,725 wherein the new future and current

mj-nimum are ca.lcu1ated. Aft.erwards, control advances to.Figure I

as indicated by the circumscribed letter B where the subtraction

and residual- noise reduct.ion are effected.

In Figure 8, it is determined whether the samples are

less than a threshold amount in step 800. In step 804, where the

samples are within the threshold, the samples undergo an

exponential averaging and sLored in the buffer at step 802.

Otherwise, control advances directly to step 808. At step 808,

the filter coefficienLs are determined from the signal samples

retrieved in step 806 the samples retrieved from step 81-0 is

determined from the signal samples retrieved in step 806 and the

est.imated samples retrieved from step 810. Although the straight

forward approach may be used by which phase is est.imated and

applied, the alternative Weiner Filter is preferred since this

saves processing time and complexity. In st.ep 814, the filter

transform is multiplied by the samples retrieved from steps 816

and sLored in step 812.

In steps 818 and 820, the residual noise reduction

MARcA\28oo.APP (rMA:car) 20
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process is performed wherein, in step 818, if the processed noise

signal is within a t.hreshol-d., control advances to step 820

wherein the processed noise is subject.ed to replacement, for

example, a d.ecay. However, t.he residual noise reduction process

may not be suitable in some applications where Lhe application is

negat.ively effected.

It will be appreciated that, while specifie val-ues are

used as in the several eguations and calcul-ations employed in the

present invention, these values may be different than those

shown

In Figure 9, the Inverse Fourier Transform is generated

in step 902 on the basis of the recovered noise processed audio

signal recovered in step 904 and stored in step 900. In step

906, the time-domain signals are overlayed in order to regenerate

the audio signal substantially without noise.

ft will be appreciated that Lhe present invention may

be practiced as a software application, preferably writ.ten using

C or any other programming language, which may be embedded on,

for example, a programmable memory chip or stored on a computer-

readable medium such as, for example, an optical disk, and

retrieved therefrom to drive a computer processor. Sample code

representative of the present invent.ion is illustrated in

Appendix A which, as will be appreciat.ed by those skilled in the

art, may be modified to accommodate various operating systems and

compilers or to include various bells and whist.les without

MARCA\2800 .APP ( IMA: car)
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depa:rting from the spirit and scope of the present invention.

With the present invention, a spectral subtraction

system is provided that. has a simpte, Y€L efficienL mechanism, to

estimat,e the noise magnit.ude spectrum even i-n poor signal t.o

noise ratio situations and in conLinuous fast speech cases. An

efficient mechanism is provided that can perform the magnitude

est.imat.ion with little cost, and will overcome the probfem of

phase association. A stable mechanism is provided to esLimate

the noise spectral magnitude without the smearing of t.he data.

Although preferred embodiments of the present invention

and modifications thereof have been described in detail herein,

it is to be understood that this invention is not limited to

those precise embodiments and modifications, and that other

modifications and variations may be affected by one skilled

the art wit.hout. departing from t.he spirit and scope of the

invention as defined by the appended claims.
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IIIIIAT TS CI,AIMED IS:

I/\ ,/ | _

{ )> / An apparatus for cJncelins noise, comprisins

h \ I ". input for inputting lan audio signal which includes a

lvrl I
noNse s\snal; 

I

\ a frequency speclru* SferaLor for generating Lhe

fregueney spectrum of said audio pignal thereby generating
I

frequency bins of said audio siSnlf; and

a threshold detector fo{ detecting for each frequency

bin whether a respective frequencd Ui" is within said threshold

thereby detecting the position of froise el-ements for each

frequency bin. I

i--

2. The apparatus according to claim 1, wherein said

threshold det.ector detects the position of a plurality.of non-

speech da'ta points for said frequency bins.

3. The apparatus according to claim 2, wherein said

threshold deLector detects the position of said plurality of non-

speech data points for said frequency bJ-ns within a continuous

4. The apparatus accordingi to claim 1-, wherein said

detector detects the positi ns of said noise elements

e with a current minimum

val-ue of \a magnitude of said f requenc bins derived in accordance

with a future minimum value.

5. The apparatus according

MARcA\2Boo.APP (rMA:car) 23
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future minimum value is deter*lirr"d "" that minimum value within a
t

predetermined period. of time. \
\

6. The apparaLus acc{rding to claim 4, wherein said
\

current minimum value is determi\ed as that minimum value within

a predetermined period of time. \-l-\
V-,t mL^ ^hs^e^tsr.^ ^^^^i.:*- f ^ ^r-.i* r ,.,L,ayzy. The apparatus according to claim 5, wherein said

current mini-mum value is set to said future minimum value

rr{p

per

pQrj.6dica1Iy.

fut.ure minimum val-ue is replaced with Lhe current magnitude value

when said future minimum val-ue is great.er than said current

magnitude value. L '
^t/ tVY t/0. The apparatus according to cJaim f , wherein saidv/

current minimum value is replaced with the current magnitude

value when said current minimum value is greater than said..

current magnitude value.

11. The apparatus according to claim 4, wherein said

threshold is set. by multiplying said current minimum value by a

fficient.
1-2. The apparatus

I
The apparaLus accofaing to claim 5, wherein said

vafue is set to sfid current-magnitude value

ftt
The apparatus according to ctain fl wherein said

8.

-,h 
ft"*"*

iodi$a11y.

1/

I

f 
a" claim 1-, further

"f*i-n:-nS " level- of said

c{ uin, wherein said

I

\

-L

ing an averaging unit
ithin said respective

accordi

for det

frequen

24MARCA\2 .APP (IMA:car) 
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ition of said noise elements

ermined by said averaging unit

element of said frequency bins for a number n of frgquency bins.
u-) . 1'-- -Il-

Vy. 
The apparatus according to claim 

f , further

ab 25

I

I

I

I

I i*ti ,::

Li-,
| :.5
| ! l''1
I t':l

I !F
|fie

I :i{
I 11 3

lrJ
I

lil
I rl*

I l'oi

tr:
I ri#
tJs

L;
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I

I

t
I
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I
f

I
I
I
I

I

I
I

I

13 . The apparat,us according to claim 1", further

comprising a sublractor for subtracting said noise elements

estimated at said positions determined by said threshold d.etector

from said audio signal to derive said audio signa'l subsLantially

without said noise.

1.4. The apparatus according to claim l-3, wherein said

subt.ractor performs subLraction using a filter multiplicat.ion

which multiplies saj-d audio signal by a filter function.

15. The apparaLus according to claim 14, wherein said

filter function is a Wiener filter function which is a function

of said frequency bins of said noise elemenLs and magniLude.

3-6. The apparat.us according to claim 1-5, wherein said

filter multiplication multiplies t.he complex elements of said

freguency bins by said Weiner fj-lter function.
\/
fI\ fi. The apparatus according to claim 1-, further
llr

comprising an estimator for est.imating a magnitude of each.

frequency bin "yl
^tl I
# 1lb. The apparatus according to cIalm Ly', wherein saidvl - /

estimat.or estimates said magnitude of each frequency bin as a

function of t.he maximum and the minimum values of the complex

MARCA\28OO.APP ( IMA : CAr)
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comprising a smoothing unit which smoothes the estimate of each

f'b_qyency bin 
,1

ft .n ml-,^ anna*rFrr, '' nl'im 10 r^rhc.l | \- -w. The apparatus acy'{rding to claim 19, wherein said
t-h./ | |tsnffigfri/rg unit comprises a two-d{mensional process which averagesu'tt
each f{equency bin in accordance lwith neighboring frequency bins

tl
and avdrages each frequency bin rlsinS an exponential timen

I
average which ef fects an average lover a plura.lity of frequency

bins over time I
IAI

I t /t. The apparatus according to claim l-3, further

comprising a residual noise processor for reducing residual noise

remaining after said subtracLor subtracts said noise elements at

said positions determined by said threshold deLect.or from said

audio sigrnal . 
14.d / ]l

\t /r. The apparatus according to cJ-a:,m /t, wherein said

residual- noise processor replaces said frequency bins

corresponding to non-speech segments of said audio signal wit.h a

minimum value. lV-[ t Al
\trf. The apparatus according to cl.aim f2, wherein said

/t'/

residual noise processor includes a voi-ce switch for detecting

said non-speech segments. ,.1nlx
1P/q. The apparatus according to c\aIm 212,u, wherein saidu/ - /

residual noise processor includes another threshold detector for

detecting said non*gpeech segments by det.ecting said audio signal

is below a predetermined threshold.

25. The apparatus according to claim 1-, further

MARCA\2800 .APP (IMA: car) 14 26d-l
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ti'

i irw

I ri\
I r{d

I

/\- 2S>< An apparatus rlt ."rr.eling noise, comprisingi:
tl rVlt 
|1,[9 | 

input means tor innfttins an audio sisnal which

irUcludef a noise signal; 
Itt

I trequency spectrum 
fenerating 

means for generating the

frequency spectrum of said aufio signal t.hereby generating

frequency bins of said audio $ign"f, and
I

threshold detectinSlmeans for detecting for each

frequency bin whether " t"tp"ttive freguency bin is within said
I

threshold thereby detectinS tfe position of noise elements for

each frequency bin 
I

27. The apparatus fccording to claim 26, wherein said
Ithreshold det.ecting means deticts the positions of said noise

elements by setting said tfrr{sfrofd in accordance with a current

minimum value of a magnituae pt said frequency bins derived in
I

accordance with a future minifum value

comprising an adaptive array comprising a plurality of

hones for receiving said audio signal.

25./ An apparatus fpr canceling noise, comprisi-ngi:

28. The apparatus accordi-ng to claim 26, wherein said

threshold detecting means detect.s the

elemenLs by setting said threshold in

minimum value of a magnitude of said

o^sitions of said. noise

tency bins derived in

accbr:dance with a current minimum val

wherein said

value within a

ordance with a future

MARCA\2800.AFP ( Il"tA: car) Aq
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30. The apparatus accord+ng Lo claim 27, wherein said
I

current minimum value is determined 
las 

that minimum value within

a predetermined period of time. t
\3L. The apparaLus accordiillg to claim 26, further
I

comprising averaging means for detern{ining a level of said noise
I

within said respeeLive frequency bin, \wherein said threshold

detecting means detects the position $ said noise elements where

said Ievel of said noise determin.a Uy\t"id averaging means is
\

within said t.hreshold.

O)r*. The apparatus according to claim 26, further

comprising subtracti-ng means for subt.ract.ing said noise elements

at said po;sitions determined by said threshold detecting means

from said audio signal to derive said audio signal substantially

without, said noise-// 9l
{l/4. The apparatus according to g'ain -2/, wherein said
,

subtracting performs subtraction using a filt.er multiplication

which multiplies said audio signal by a filter function.
t

a\zr{. The apparatus according to c:.ajrm 26 , further
')/

comprising estimating means for estimating a magnitude of each

frequency bin.

35. The apparatus according to claim 34, wherein said

estimating means estimates said magniLude of each.frequency bin

as a function of a maximum and a minimum of said frequency bins

for a number n of freguency bins.

36. The apparatus according to claim 34, further

MARcA\2goo.APP ( rt4A: car) a1 28
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comprising smoothing means for smoothing t.he estimate of each,

frequency bin. 
Z f

lA\+" The apparatus according to .r"i* \l ) further
orr' \

comprising residual noise processing means for reducing residual

noise remaining after said subtracting means subt.racts said noise

elements at said positions determined by said threshold det.ecting

means from said audio signal.
A.

'1j \ \A . The apparatus according to c1a
'Jtt \

"o*priing adaptive array means comprising a

\abt* T, further
plurality of

s for receiving said audio signal.

A method for driv a computer processor for

g a noise cancel-ing sig4a1 for cancel-ing noise from an

nal representing audiblel sound including a noise signal

represer.l ing audible noise, said lnet.hod comprising the steps of :

inputting said audio si$nal which includes said noise

signal;
generating the freque spectrum of said audio sj-gnal

f said audio signal;thereby generating frequency bins

detecting for each f

frequency bin is within said t.hres

posit.ion of noise elements for eac

subtracting said noise el-

of detecting from said audio signal

representing said audible sound

audible noise.

cy bin whet,her a respect.ive

ld thereby detecting the

frequency bin; and

ts detected in said steP

E.o produce an audio signal

MARcA\2Boo.APP (rMA: car) 3b ,'
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40. The met.hod according tS claim 39, wherein said

step of detecting detect.s the positi

fy'ture minimum vaIue.

4a. The method accord[*g to claim 40, wherej-n said

detecting detects the po itions of said noise elements by:ep o

S,," said threshofd in acc ce with a current minimum value

rit

?t8

rtd

ofa itude of said frequency lbins derived in accordance with

a future minimum vaIue.

42; The rnethod accor

step of

future

period

detecting, further compri

minimum value as that. min

of time.

to claim 41, wherein said

the step of determining sald

value wit.hin a predetermined

to claim 42, wherein said

t.he step of determining said

value within a predetermined

to claim 42, further
level of said noise of said

said step of detecting detects

s where said level- of said

veraging is within said

43. The method acco

step of

future

period

detecting further compri

minimum value as that. mini

of time.

44. The method accordi

comprising t.he step of averaging

respective frequency bin, wherein

the position of said noise elemen

noise determined by said step of

threshold. t7
t+2

9. The method

MARCA\2800.APP ( IMA: car)

according

-)t 30'\l
VT

rll
to cl-a:-m p, wherein said
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step of subt.racting performs subtraction using a filter
mult.iplication which multiplies said audio signal by a filter
function. ,J /\*'l *D

Y. The method according to cl-aim /2, further
comprising the step of estimating a magnitude of each frequency

bin as a function of a maximum and a minimum of said frequency

bins for q number n of frequency bins. ,.[
,L / V'|
*tf . The method according to claim S, furt.her

comprising the step of smoot.hing the estimate o.f each frequency

bin. ,A

d 
I rhe method. accordins t" "r^i(P further

comprising the step of reducing the residual noise remaining

after said st,ep of subt.racting subt.racts said noise elements at

said posilions determined by said step of detecting from said

audio siqnal.rqus+v "-rrr-ilu 
91

f The method according to cl,arm fi-, further
comprising the step of receiving said audio signal from an

adaptive array of a pluralit.y of microphones.

r{F

[.F

MARCA\2800.APP ( IMA: car) 3A ,,-
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ABSTRACT OF THE DTSCLOSIIRE

A threshold detector precisely detects t.he positions of'

the noj-se elements, even within continuous speech segments, bY

determining whether frequency spectrum elements, or bins, of the

input signal are within a threshold set according to currenL and

future minimum values of the frequency specLrum el-ements. fn

addition, the threshotd is conLinuously set and initiated within

a predetermined period of time. The estimate magnitude of the

input audio signal is obtained usj-ng a multiplying combination of

the real and imaginary part of t.he input in accordance with the

higher and lower values between the real and imaginary part. of

the signal. In order to further reduce instability of the

spectral estimation, a two-dimensional smoothing is applied to

the signal estimate using neighboring frequency bins and an

exponential- average over time. A filter multiplication effects

the subtracLion thereby avoiding phase calcul-alion diffi-culties
and effecting fult-wave rectification which further reduces

artifacts. Since the noise elements are determined within

continuous speech segments, the noise is cancel-ed from t.he audio

signal nearly continuously thereby providing excellent noise

cancellation characteri-stics. Residual noise reduction reduces

t.he residual noise remaining aft.er noise cancellation.

Implementation may be effected in various noise canceling schemes

including adaptive beamforming and noise cancefl-ation using

computer program applications installed as software or hardware.

#

MARCA\2800 .APP ( IMA: car)
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DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY
(IDcluds rcfom@ to PCT Int€rnational ApplietioN)

FROMMER LAWRENCE & HAUG. LLP
File No.: 670025-2800

As a below named inventor, I hereby declare that:

My residence, post office address and citizenship me as stated below next to my,name.

I believe I am an original, frst and joint inventor (if plural, names are listed below) of the subject matter
which is claimed and for which a patent is sought on the invention ENTITLED: SYSTEM, METHOD AND
APPARATUS FOR CANCELLING NOISE

the specification of which:
tr isattachedhereto

was filed on FEBRUARY 18. 1999 as:

United States Application Serial No.
PCT ApplicationNo.

with amendments through DATE EVEN HEREWITH (if applicable, give details).

I hereby state that I have reviewed and understand the contents of the above-identified specification,
including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information known
to me to be material to patentability as defined in Title 37, Code of Federal Regulations, $ 1.56.

I hereby claim foreign priority benefits under Title 35, United States Code $ I 19 (a) - (d) or $ 365 (b) of
any foreign application(s) for patent or inventor's certificate, or $ 365 (a) ofany PCT Intemational application(s)
designating at least one country other than the United State of America listed below and have also identified below
any forergn application for patent or inventor's certificate or any PCT Intemational applications designating at least
one country other than the United States of America filed by me on the same subject matter having a filing date
before that of the application(s) on which priority is claimed:

Prior Foreign/?CT Application(s) [list additional applications on separate page]:

Prioritv Claimed:
Countrv (orPCT) Application Number: Filed (Dav/lvlonth/Year) Yes No

I hereby claim the benefit under 35 U.S.C. $ I l9(e) of any United States provisional application(s) listed below.

(Applietion Numbq) (Filing Date)

I hereby claim the benefit under Title 35, United States Code $ 120 of any United States application(s) or $
365 (c) of any PCT international application(s) designating the United States ofAmerica that is/are listed below and,
insofar as the subject matter of each of the claims of this application is not disclosed in that/those prior United States
or PCT Intemational application(s) in the manner provided by the fhst paragraph of Title 35, United States Code $

I12, I acknowledge the duty to disclose to the United States Patent and Trademark Offrce all information known to
me to be material to patentability as defured in Title 37, Code of Federal Regulations, $ 1.56 which became
available between the filing date of the prior application and the national or PCT international filing date of this
application:
hior U.S. (or U.S,-designating PCT) Application(s) [list additional applications on separate page]:

x
x
u
x

iq|i

td*

!Frss

ri

r--

1*S

U.S. Serial No.: Filed (Dav/Ivlonth/Year) PCT Application No. Status (patented. pendine. abandoned)
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DECLARATION FOR PATENT APPLICATION
AND POWER OF ATTORNEY

FLH Docket N o. 67 0025-28A0

I hereby appoint Thomas J. Kowalski, Registration No.32,147, and I. Marc Asperas, Registration No.
37,274, and FROMMER LAWRENCE & I{AUG, LLP or their duly appointed associates, my attorneys or agents,
with full power of substitution and revocation, to prosecute this application, to make alterations and amendments
therein, to file continuation and divisional applications thereot to receive the Patent, and to transact all business in
the Patent and Trademark Office and in the Courts in connection therewith, and to insert the Serial Number of the
application in the space provided above, and specify that all communications about the application are to be directed
to the following correspondence ad&ess:

Thomas J- Kowalski, Esq.
c/o FROMMER LAWRENCE & HAUG, LLP
745 Fiffh Avenue
NewYork,NY l0l5l
FAX (212) 588-0500

Direct all telephone calls to: (212) 588-0800
to the attention of:
Thomas J. Kowalski

ii

:{f

I hereby declare that all statements made herein of my own knowledge are true and that all statements made
on infsmration and belief are believed to be true; and further that these statements were made with the knowledge
ftat willful false statements and the like so made are punishable by fme or imprisonment, or both, under Section
l00l of Title l8 of the United States Code and that such willful false statements may jeopardize the validity of the
application or any patent issued thereon.

TNVENTOR(S):

Sigrrature: Date:

Full name of first inventor: Joseph Marash
Residence: Haifa" Isreal; P.O. Box 77S2,Haifa,Isreal 31077
Citizenship: Isreali

Signature: Date:

Full name of secondjoint inventor (if any): Baruch Berdugo
Residence: Kiriat-Ata 28000. Isreal
Citizenship: Isreali

Post Office Address(es) of inventors [ifdifferent from residenceJ:
NOTE: In orda o quali$ fu redrced fe available to Small Entitie, roh iovatq ud my othr individual or otity having rights to thc invotion must alrc sign d appropriate seprate
"Vsified Statsnqt (Dslmtion) Claiming [or Supponing a Claim by Aroths for] Small Entity StatB' fm [c.g. fs ltrd€psdqt loveilor, Small Buings Crnm, Noprctit OrBuizatiotr,
Individual Non-lnvmiorl

Page2 of2
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Applicants

Serial No.

Filed

For

IN THE UMTED STATES PATENT AND TRADEMARK OFFICE

JOSEPH MARASH and BARUCH BERDUGO

091252,874

FEBRUARY 18, 1999

SYSTEM, METHOD AND APPARATUS FOR
CAI\CELLING NOISE

745FifthAvenue
NewYork,NewYork 10151

I hereby certifo drat this correspondence is beine deposited with
the United Stares Postal Servi& as first class nlait in an envelope
addressed to: Assistant Commissioner for Patents, Washingtoln,
DC 20231, on November 30, 1998.

Date of Signatur€

COMMT]IIICATION

Hon. Commissioner of Patent and Trademarks
Washington, D.C. 20231

Sir:

Attached is the original executed Declaration and Verified Statement

@eclaration) Claiming Small Entity Status and Declaration For Patent Application And

Power of Auorney, and a check for $65.00 to cover the small entity fee. This

Communication is being filed without a copy of the Notice to Filing Missing Parts

because that document has not yet been received by Applicant's Counsel. If such a

Notice is mailed by the PTO before this Communication is processed, it is requested that

this Communication be considered as responsive to the Notice to Filing Missing Parts.

THOMAS J. KOWALSKI, Reg. No. 3!,147

SJLIO9O
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Please charge any additional fees required to Deposit Account No. 50-0320.

Respectfully submitted,

FROMMER LAWRENCE & HAUG LLP

Reg. No. 32,147
(212) 588-0800

SJLlO9O
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DECLARATION FOR PATBNT APPLICATION AND POWER OF ATTORNEY

0nclud6 rdffi@ to PCT lntemalioml Applicatiotr)

FROMMERLAWRENCE & I{AUG, LLP
File No.: 670025-2800

As a below named inventor, I hereby declare thal

My residence, post offrce address and citizenship are as stated below next to my name.

I believe I am an original, fint and joint inventor (if plural, narnes are listed below) of the subject matter
which is claimed and for which a patent is sought on the invention ENTITLED: SYSTEM, METHOD AND
APPARATUS FOR CAIICELLING NOISE

the specification of which:
is attached hereto
was filed on FEBRUARY 18, 1999 as:
United States Application Serial No. 091252.874
PCT Application No._

with amendments through DATE EVEN IIEREWITH (if applicable, give details).

I hereby state that I have reviewed and understand the contents ofthe above-identified specification,
including the claims, as amended by any amendmentreferred to above.

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information known
to me to be material to patentability as defined in Title 3'l , Code of Federal Regulations, $ I .56.

I hereby claim foreigrr priorrty benefits under Title 35, United States Code $ 119 (a) - (d) or $ 365 (b) of
any foreign application(s) for patent or inventor's certificate, or g 365 (a) ofany PCT International application(s)
designting at least one country other than the United State of America listed below and have also identified below
any foreign application for patent or inventor's certificate or any PCT International applications designating at least
one counury other than the United States of America filed by me on the same subject matter having a filing date
before that of the application(s) on which priority is claimed:

Prior Foreign/PCT Application(s) [list additional applications on separate page]:

Priority Claimed:
Countrv (or PCT) Application Number: Filed (Dav/Ivlonth/Year) Yes No

I hereby claim the benefit under 35 U.S.C. $ I l9(e) of any United States provisional application(s) listed below.

(Applic*ion Nmbc) (Filing Da&)

I hereby claim the benefit under Title 35, United States Code g 120 of any United States application(s) or g
365 (c) of any PCT intemational application(s) designating the United States of America that is/are listed below and,
insofar as the subject matter of each of the claims of this application is not disclosed in thaVthose prior United States
or PCT International application(s) in the manner provided by the fnst paragraph of Title 35, United States Code $
I12, I acknowledge the duty to disclose to &e United States Patent and Trademark Offrce all infonnation known to
me to be material to patentability as defined in Title 37 , Code of Federal Regulations, $ I .56 which became
available between the filing date of the priorapplication and the national or PCT international filing date of this

hior U.S. (or U.S.-designating PCT) Application(s) [list additional applications on separate page]:

U.S. Serial No.: Filed (Dav/lvlonth/Year) PCT Application No. Status (patented. pendine. abandoned)
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I bercby appoinl Tbonras J. Korralski, RogiStration No .32,147, and l. Marc Aspns, Rc€istration No' 
.

3?"2?4, ;e FROIfi\,IER LAryRENCE A XlilC, t lr or their duly appoinred s$ociEtss, ily stlomeve or-egcnts'

;il firU pgw; oisrrU*itotiol and revocation, to prcsecutc rhis applic*ion, to rrake ahcraliotls atd ameodnens

*.r.in,i6 f,fr oonti**ion *a af"fri*"f 
"pefidtiors 

6ercof, to icceivetre Patcog and to tilsact sll blsiue-q in

thc patent and Ttademgk ofiflcc and in t]re'C'ourtg iu conncctioo &ercwith, and to insert thc Scrid Number of rho

applicrtion in tc space providcd above, and spcciff drat atl communications about the applic-ation arc to bc dfccted

t6 thc following correspondancc address:

DECLAMTI ON FQR PATEM APPLICATION
ANDPOWEROFAIIORNEY

Tlromrs l. Kowalski, Eq.
c/o FROI'|Ir{EiRLAWREI'ICE & I{AUG' LLP
?45 Fith Avenue
NcwYork,NY l0l5l
FAX (2r2) 5rE-0500

FLH Dockct No, 6?0025-2800

Direct all telophonc calk to: (212) 588'0E00

lofte afcilionoe
Thomes J. Kowalski

dllo'r

il:91 666t'qeJ'e3

I hereby dccLerc that all rtstcmgnts made hcrcin of my ovrn knowledge are tflc end that all liatcment$ mad€ -

on information and belief rre bitir"ea to Ur truc; end fl[ther tiat th€sc stat€mefia wcne made with 6c knowledgc

&at willful filse statemgnrs *a tnr nkr so madC are punishablc by line or inprisonment' or both, unde.r Slctio-n

lWt of fiite lS of rhc Unibd Statej Code End ttrEt dch willfirl false ctatcments may jcoprrdize ttre validiry of the

application or any patont issucdrhereon'

INVEIIT0RdS); //
signarure:u{ ,i, Date:

F[lt na,me of fint inv€ntor: Joseph Marash
Resideacc: Haifa, Isreal; P.O.Box7152, Haife' Ireal 31077

Citii.anship: Isreali

signarure: $ S^rlqi" Da?F:

V
Full name of second joint Inventor (if ony); Banrch Berdrtgo

Rcsldence: Kiriat-Ate 28000, Iercat
Citizcrtship: Isreali

?age2of?

'pll ttllss€30rd leulrs rPuPl

Post Ofticc Address(ee) of invcntors [if difracnt ftom rtsidcncc]:.
l.f,XiE: hor&t$$dry6rri,auaii.rv.il$l.bSdll-Edrla.,a..||iMud-utothilidlvldut6oltyJuvir|'ddu-|o*th|{rtldMdAdFu.tFoP,lsltFd
{cd&asm@cm6ocr.nmrc-ififriilifrti'finrttoortsnt ts"6,tsr$r'hnnt ,r.lb;lod.totrdqtb6u.sil[lr[lmocct!,N.'tF.6toF i.tlotr
lndivl4nl N.el|N!f}

6'd t68l'0N
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Applicant or Patentsar illR}g!, ilomph

Seri*l or Pacent No.

ril.ed or lEsuedr tEBRUrff 18' !999

IROIOIEn errRslCl r llUO Ir!?
Plle No. r 570025-2800

?age 1 of 3

8f5Iil, tlxlAOD AIE rPrrn'l:r0g IOR CllleffrlMC ltOIgE

vEnrrtED gttTEl|mr (DEcraRATIoN) cl.rrxrNc $trtjl. INTITY 8!!tfrs
(37 Cln 1^9(l) aad 1,27(cl) - Eltl,a& BIISINESS co![clnr

I hereby declare that I Bm

the ormer of lhe smell buslnesE eoncern ldenttfled balow:

It

NI}4E OF EONCERN

ADDRESS OF CONCPRN

an olfdcer of the arnaLl busirrqsg soacern empewered to act on
behelf of thc colrc.rn tdentlf{ed below:

t,lllrR slcnrr&- PROCEggg$$q-lilD-, Lillrollv ospcd
.rrbitdt arv ot ilDREr lLlCrnOlg0tt COIEORAEIOII

XgHrv.soffiA!( BtrIDD$C(t, gEfl tLoon

YOINErla 20692
ItEte_

I hercby declare that the abovs-ldentJ.fled snall busl,nese oondefi quallflee as
a snr11 businass concern ae deflned in 13 eFR 121.12, and reproduoed in 3? CFR
1.s(d) , for purpoEeg of peying reduced f,ees to the llnited gtitee Patent and
Trademark Qffioe, In tbat the number of employeee of Ehe concera, {ncluding
thoea of ite afflltaces, does aot exc€ed s00 persons. for BulBosee of bhig
atateficrrt,, (1) ehe nwnbor of employeee of tbe brrFlncss cons€lTl le the avef,age
over the previoue f,iecal year of the concern of hhe per6ons err; loycd on e
full-tj"me, parE-clme or terq)orary baeis durlug each of lhe pay porioda of the
flgcal lfeErr snd (2) concerns are atglliates of each other when eLther,
directly or indirectly, one concet$ oonlrols or has che power !o control the
other, or a third party or partles controLp or has Ehe power tso control boch.

r hereby decLare that rights under contract or 1aw have been conveyed t,o and
remain wiEh th€ sne11 bueineEe concern ldentlflEd above with regerd to the
lnvenbion, antitled gYgEM XETSOD lIlD APPABATUS tOR C,N[grEEIfic troIsE by
inventor(e) ilrRt8H, uoraDh and BERDUOOI Banrch deecribed ln

the speciflcaclon fj.led hcrgwllh.

X ar)prlcetrosr acrial "", 0? lZ5Z 4V(, rred Febr"alL, /?ff._-_____-----it_ /

Psee$i D0. 
-r 

Lseued 
-.

xf the ri.ghta held by the rbova-iderttifiad amall business coneern are not
e*elusive, eash individurl, concern or organlzaclon havlng righta to the
lnvcntion is liptsed below' and, no rlEhcs co the lnvention are held by anrby anylnvcntion is liptsed below' and, no rlghcs co the lnvention are
per6on, other than Ehe inventor, who would not quelify es an lnClependene
Lnventor under 37 CFR 1.9(c) if that psrgon made the inventLon, or bv anLnventor under 37 CFR 1.9(c) if that psrson made thelnventor under 37 CFR 1.9(c) if that psrEon made the inventLon, or by any
concern wlrlch would not qualify es e srnell bueineee conoern under 3? CFR
1.9{d} or e nonprofit organization under 37'cFR r..9(e).

sfifr,ffiltnxr0ffi g$fi
rnuElA,:\u !c0e{,&rT

€ffi

| 'd t68t'0N

&f0 F

'pll turss0c0rd lelJ9rs Jeuel 9t;gt 666t 'qaJ'zz
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Applicant or Patentaar

Serial or Pacent No.

8ilad or lesued:

tttRlgts, Ooreph

9EBRUAnY 18, 1999

tRAldIR LrDrnllfCE r tltE0 LIJ?

Fila No, r 570025-2800

rage 2 ol 3

For: gxaru' EICOD IND rrlrl.rl$g FOR Cr$ctl.&frKt $0f9!

rl,l0TEl Scprrata vertfl.d st.temntf €fg p.quird lrom eech nanad p.rton, conceHl or orraniretion havirE
rtght. to the inventlon rv.FirE to thelr olntuc rc rmtl cntltfeo (17 cfR 1.27).

FIIIJIJ NAI{E f.Al|fB 3tr(ilI& LTD.
f,OEAV YONTETX BUILDINS, sEII IIOOR

ADDRESS P.O. gOX 271
romilr 20692
tgmE&

_ motlrlDuAL -L surrll BUEIIIESS COl{CEiil 
- 

M}rPtoFll ORC lllZATlOl

FlrtrL NAl.tE

ADDRESS

_ sliAtl gJstIESs coflcERrl _ tollPRoFtT oicAt{tzAltot{INDIVIDUAL

POLIJ NAII{E

ADDREEE

_ tltotvlDutL _ gl'lAtL FuslllEts CoNCEtll _ iloIPioFtT orc$lzAllol

r actrnotrleilgre the duuy to flle, {n thie provisioaal appllcatlon or patent,
notlfication of any change in status resultlng ln lose of entitlement, to Emall
cnt,ity rtatuts prlor to paying, or ei the tlme ol pcyingt, the aerlieEc of the
iFeuc fee or eny nai.ntensrqe fbe due after the data on which statuF ag a Ftnall

I entily ig no longer appropr{ate. (37 CFR 1.28(b))

I hereby declare that all Btatcmenca madc bereia of rtl:y ott:! lcnowledgc ere true
and thet all ctetantentE made on Lnforrnation arrd beilof are believed to be
tmei and further that thaEe dtatcmefltF were nadc uith the kno{Ie€lgc that
wllllul falps Etatemeneg and the lihe so rnade are punlchable by fina or
imlrrieonment, otr boch/ uadcr Seqtion r.oo1 of TLsle 18 of th; ttntted gtateg
code, aJrd that Fuch willful false Btacements sey JeoEardlze the valldlty of

${DElr.a\2!ooat.rrr

YC t08 t'0N 'pll sulssacord leusls r€uel It:gt 066t 'q0l'zz
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P€\
"o\(t

0s$s:
.$

icanc or Patentee: rlnAgE, .tosefrb

Dt3n11tRy lt, 1999

For: STITNI, I|EIIIOD TXD IEDARAEUE IOR C.NTCEI'I.INC NOTSE

the applicatLon, sny paterlC issuing thereon, or any gatent bo whlch thie
verif{ed atatcmenc tE directed.

gerlal ot Pacent No.

Filed ot Isgued:

I{A!'IE OF PERSON SISNIbIG

TITIJE oF PEREON
(if other rhrn o{nrr}

lROffin &rrRBlCB t HIUC 3tP

Flle No.: 670025-?8o0

Page 3 of 3

tA'tl6E, soa.?b ., ,..

Fna't,/,4 J AO
ADDRESS OF PERSON SIGNING' XC'HTV TOT![EA![ BqIIIDI![6, 5TII 

'I|oORP.O. BOX l1E
{oxxlrx 20692
IgRlEIr

srsNAruRE 5o Y ,4r,r-,.4 o*"

NErlA.:\:t00gil.ttn

I'd t68 t'0N 'pll sulssac0rd leuSls i€uel il:9t 600t 'q0l'ze
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5tPs a./ '
L'

MAR ootsse t.
-lr

#3

Applicaac or 9atente6: t|tn gE, ilomgh
Seri.al or Patens No.

tRototER t,lrRErcg & EAuo !&?

P11e No. r 5?0025-2800

Prge 1 of 3Filed or legued: EEBngrrv 18, 1999

lori 6YEE$, tGIgOD AND rE"llATrOg IOR C IICE,ITINC l|0lgg

VER'I'IAD STATB{llIll (DECIARMION} CI.,II!!:NC 3XelT BfilIT:' ETIIIUS
... (37 CFR 1.9L!) aad 1.2?{all - Bl{lllr BEEINES8 corcrnr

I hereby deelate that I em

the owner of the enall buslneE€ concern ldentifled balow:

-g- en olfLcer of ehe ernal.l. buaingsc ecaccrn enpowered !o act on
bebnlf of the concera tdeaclfied bclow:

l{t}4E oF colrc8R}r

ADDRESS OF CONCEJR,N

IIllrR sIcNfILFRpCEggIlllrc Li[D., r r&ollv ostad
cubeldlarw ol ll[DREA llte:lEolf,lCg CORPOnA$Io!{

tEoxrv t0x![8At( BtrIIIDffO, sfir t:.ooF
P.o. 80tt 273
YOffieil 20692
r!3!!!-

t hereby declare that the abovc-ldentitled snall bugiaese eoncern qqalltlee as
a ena11 bueiness concern ae def,lned in 13 eER 121.12, and reproduced in 37 CFR
1.9(d), for purposeE of, paying reduced fees to lhc lJaited gtates Fatent aad
Tradenerk officer in thal che nurnber o! cqlloyees qf Ehe concern, lncludipg
Choea of tta afflJJ.acei, does Eot sxceed 5oo persons. For purposes of thlg
ltatement,. (1) thc number of erq>loyeea of che buelnesE concelTr Le the avetage
over the previ.oue fiecal year of the qoncern of the pergons enploycd on a
full-tlme, parE-Elme or t€mporary basis durlag each of the pay pariode of the
fleeal lreEr, and (2) collcerng are afllliates of each other when either,
dlrecfly or indireccly, one coacern coaLrols or hee che power to control-fhe
otber/ or a third BarEy of, parclea controls or has the power to concrol boglr.

r heleby declare thEt rigbtg und:er cootract or 1aw have b6en coaveyed to aad
remein with th€ sma11 buginesg concera ldentlflcd abovc wlth regsrd to the
lnvention, €ntitled gtgEl l(ElEOD tlSD APPARAfU8 tgR Cr$g8&&Erc lsolsE byj.nventor(a) xrnfgc, iloaeDh aad EERDVOOT Baruch deacribed ln

the speciflcaclon fl1ed bcr;wteh.

X. " apprrcatron scrial ^"' 0?f Z5'zr^rtV(, rired &ha""*/4 /?f/'
pat€ng rrs. _r iasued _

If the rlghla held by the above-iderrtifiad arnal1 bualaeea concern are not
exclusLve, elsh indlvidr,r:l , corcern or organlzat{on lravlng right,s to the
invention 1s lleted below' and no rlghcs to ihe lnvention are held by any
person, ochef, than the inventor, who would not qualify es an lndependent
lnventor under 3? CFR 1.9(q) if that p€rsor medo the invention, or by any
concern whlch would not quallfy as a koa11 b,ugiaeae concern under 3?- CFR-
1.9(cl) or a nonprofit organi-zation under 37'cFR 1.9(e),

SS$Dm 000000a1 0i$5et?{

:65.!{ lF ,'

Atotl^,3\3!003{,Art

'f rl .1.a 9lll(tr1rltJ tDll9!e l:'.r'1 ql,lt 4acr ,1! 11.??
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ABplicant gr Patantaa:
Serial or Pacst No.

XAnAgts, foleph

9SBRSAnY 18, 1999

ISOElr trl|Rtllc8 3 llAtKl IfrP

File No. : 5'70025-2800

Page 2 ot 3Fi.led or fegu€dt

tYg8H, ilXTCOD AI|D TDDrIITOg lOR CTfrCEIJ.Iltg $Otr8A

iI0TE! 8€perate Vttltl.d tt.tmentS qr€ r.quir.d lrom eech nilted ptruon. concefir or organizrtion hlvirgrtlht. ro th. irwentlon rv.mirt ro thelr e!'rtue ec rmtI entf tlco'(!7 ciR l.zz).

FI[,L T.IAME LAttAR 8I(Dl & trTD.
XSIIAV lggxr{Erx ESI&DING', 5Tll IIJoORADDnESS P.O. BOX 2?3
IOXlrtrlC 20692
tSRAII,

_ $torytDUAL _L slt rL 8u6mE8s coftcEnil _ KtxPRoF t? olcAlttzATto{

FUfrL NA!!E

ADDRESS

mDtvtDuAL _ sitAr.t BUsmESg CofiCERtl _ *ilPtoFtT cAt{nATtdl

FULIJ NA}{E

ADDREEE

_ motvtDrJ t _ silA(! lusillEss coilcEilt _ Kr{Ptof tT orcfi lzlTt4t

r ag!+owrgdge the duty ro flte, ln this lrovislonal applicati.on or pac€nt,noti.tlcation of any chanEe.ln status resirltlng in loe-s-ot estiCli*eii r,. e&allcntity_atatuc prior to paying, or Bt tbe tlne-ot peying, qhe eaiffesr od.cbeis:Y: fee or any maialctrlnce fee due alcer the data on wb,ieh guagua aE a strell
I ent,:,ty ts no longer approprlate. (37 cFR 1.2s (b) )

r !c:.eby declare that all Btatementr madc bereia of'my own knowledgc ere tnreand that all gtrtcment3 made oa lnfornatlou and beldeS arc believeE to betrue; a:ad furt'her thrL thaee gtatemeflts were nad€ with the tsowteegc tbetwllltul false sr,atemear,s and the like go ,*a" ire pr:nrairaor- lv-iiii ""lmprleoomelrt; or boch, ur:dcr sect,lon too:. of TLBle-lg of the uiritad staces
Codc, and chat such willful falee stacenenCE nay Jeopardize cbe valtdiey ol

lllDt8 ;l\rtooan.ntr

tA0 | '0Il 'n,1'l glllcil4ntt tDttota rr!il!T
^.41 

!n!:'?7
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ilAR tt trss 'n

For: grETEt , tGrHoD rrtt ADEInAEuE lgR gencer'r'Il[d NorsE

ehe qpplicaelon, a$y patent lssuing thereon, or any 5nteat to whlch Ehig

verif-lid ecatsGmenc la directed.

l<
o-*,

icanc or Patentsee:
geriel ar| PaEent No.

3i1ed or lasuedr

NA!.IE OF PERgoN sIgNIllG

TITLE oF PER'EON
(ll other thrn o$r.r)

ADDRESS OF PERsON SIGNINS

.'a

NaoraA.:\:a0t4{.all

UllUlgE, rtosePb

rlengnRt trE' 1999

tROffilR ! TRSNCE t tlAgG IrtJP

File no.: 670025-?8oo

Pege 3 of 3

lAEtgtr, tosa?b

'Pa*' d, J ci2 .

troHtv yoxNlA!6 EUILDING', sEll ll|ooR
P.o. Box 273
YOrfErl. 20692
I8RlEfr

srolrArnR' 3"'/ ,4M( "*"

| !rr9'1 rr,nl ^^^r 
.flct.::
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t'.

DATIiTTT

670025-2800

TRADEMARK

JOSEPH MARASH and BARUCH BERDUGO

09/252,874

FEBRUARY I8, 1999

SYSTEM, METHOD AIID APPARATUS FOR
CAIICELLING NOISE

rytua

+/
Applicants

Serial No.

Filed

For

745FifthAvenue
New York, New York 10151

I hereby certifr that this mnespondence is being deposited with
the United States Postal Service as first class mail in an envelope
addressed to: Assistant Commissioner for PaGnts, Washington,
DC 20231, on Apfil 12,1999.

Date of Signere

RESPONSE TO NOTICE TO FILE MISSING PARTS

Hon. Commissioner of Patent and Trademarks
Washington, D.C. 20231

Sir:

In response to the March 12,1999 Notice to File Missing Parts, enclosed

is a copy of the Communication, executed Declaration, executed

Small Enttty Declaration and executed Assignment, Recordation Form Cover Sheet,

Check No. 4763 in the amount of $40.00 to cover the required recordal fee and, Check

No.4762in the amount of $65.00 to cover the required surcharge fee, which were first

class mailed to the PTO on March 3, 1999 and filed on March 8, 1999 (see enclosed copy

t Jel

s
CS

$

c
o

THOMAS J. KOWALSKI, Reg. No. 32,147

April 12, 1999

SJLT297

RTL345-2_1020-0074



PATENT
670025-2800

of the return recerpt postcard showing that the PTO received these documents on March

8).

Since the required surcharge fee for $65.00 has been paid on March 3,

1999, atrached is Check Nt. 6i l[6 for $641.00 to cover the required Small Entity

basic filing fee of $380.00 and, Small Entity additional claim fee of $261.00 in response

to the NOTICE TO FILE MISSING PARTS, mailed March 12,1999.

Please charge any additional fees required or credit any overpayment to

Deposit Account No. 50-0320.

THOMAS J. KOWALSKI, ESQ.
Reg. No. 32,147
(212) s88-0800

Respectfu lly submitted,
CE & HAUGLLP

STLI297

RTL345-2_1020-0075



Applicants

Serial No.

Filed

For

JOSEPH MARASH and BARUCH BERDUGO

091252,974

FEBRUARY 18, I999

SYSTEMO METHOD AND APPARATUS FOR
CANCELLING NOISE

,,ATENT
670025-2800

745 Fifth Avenue
New York, New York 10151

I hereby certif &at this correspondence is being deoosited with
the United States Postal Serviie as first class riail in an envelooe
addrcsscd to: Assistant Commislioner for patents, Washingto'n,
DC 20231, on November 30, 1998.

Date of Signature

COMMUMCATION

Hon. Commissioner of Patent and Trademarks
Washington" D.C. 20231

Sir:

Attached is the original executed Declaration and Verified Statement

(Declaration) Claiming Small Entity Status and Declaration For Patent Application And

Power of Attomey, and a check for $65.00 to cover ihe small entity fee. This
:

Communication is being filed without a copy of the Notice to Filing Missing Parts

because that document has not ye! been received by Applicant's Counsel. If such a

Notice is mailed by the PTO before this Comrnunication is processed, it is requested that

this Communication be considered as responsive to the Notice to Filing Missing Parts.

-o rph
.l- lfrrce $

THOMAS J. KOWALSKI, Reg.No.32,t47

SJLlO9O
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ATENT
67o12s-2800

Please charge any additional fees required to Deposit Account No. 50-0320.

Respectfully submitted,

FROMMER LAWRENCE & HAUG LLP

Reg. No. 32,147
(212) sS8-0S00

SJLlO9O

RTL345-2_1020-0077



+y
FORPATENT APPLICATION AND POWER OFATTORNEY

(lnslud6 refccmc io PCT Intemtiml Appliorioro)

FROMIVERLAWRENCE & HAUG, LLP
File No.: 670025-2800

aru , I hereby declare tJrat:

My residence' post office address and citizenship are as stated below next to my name.

I believe I am an original, fnst and joint inventor (if plural, names are listed below) of the subject matter
which is claimed and for which a patent is sought on the invention ENTITLED: SySTEM, METHOD AND
APPARATUS FOR CANCELLING NOISE

the specification of which:
is attached hereto
was filed on FEBRUARY 18, 1999 as: l

91{10 States Application Serial No. 091252;874 ,

PCT Application No.
with amendments throughbTEEVEN HEREWITH (if applicable, give details).

I hereby state that I have reviewed and understand the contents ofthe above-identified specification,
including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information known
to me to be material to patentability as defined in Title 37, Code of Federal Regulations, $ I .56.

I hereby claim foreign priority benefits under Title 35, United Sates Code g I 19 (a) - (d) or g 365 (b) of
any foreign application(s) for patent or inventor's'certificate, oi 5 rOS (a) ofany pCi International application(s)
designating at least one country other than the United State of America iisted below and have blso identified below
any foreign application for patent or inventor's certificate or any PCT International applications designating at least
one county other than the United States of America filed by me on the sarne subject matter having u=ntittg-dut"
before that of the application(s) on which priority is claimed:

PriorForeign/PCTApplication(s)[listadditionalapplicationsonseparatepage]:

Alnlts$F

tr
x
x
tr
X

Countrv (or PCT) Application Number:

-l

Filed (Day/Ir4onth/Year) Yes No

I hereby claim the benefit under 35 U.S.C. $ I l9(e) of any United States provisional. application(s) listed below.

(Appliotion ltmbo) (Filing Date)

I hereby claim the benefit under Title 35, United States Code g 120 of any United States application(s) or g
365 (c) of any PCT intemational application(s) designating the United States of America that is/are-listed below and,
insofar as the subject maffer of each of the claims of ttris appti"ation is not disclosed in thaVthose prior United States

9: lCf International application(s) in the manner provided Ly the first paragraph of Title 35, Unitid States Code g
I12, I acknowledge the duty to disclose to the United States iatent andTralemark Office ali information known to*t l9-b-t material to patentability as defined in Title.37, Code of Federal Regulations, g 1.56 which became
available between the filing date of the prior application and the national or FCt international filing date of this
application:
Ptlgt_U.-S. (or U.S.-designating PCT) Application(s) [list additionat apptications on separate page]:

u.s. serial l-{o.: Filed (Dav/lr4onthA(ear) pcr Appliiation No.
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DECLARATION FOR PATENT APPLICATION
AND POWEROFATTORMY

FLH Dockct No. 670025-2800

I bercby appolnt Thomas J. Kowalski Registration No , 32,147 , and,l. Marc Asperas, Rcgisbation No.
37 274, and EROMMER LAWRENCE & HAUC, LLP or their duly appointcd associales, ny attorleys or egcnts,

with firll power of substitutioo and revocation, to prosecutc rhis application, to makE alterations and arncndments

thercin, to file continuation and divisional applications thercof, to rcccive tbe Pateot, and to bansast all busiuesg in
the Patent 8nd Ttadenruk Ofifice and in t]re Cotrns In coonebtion &erewitlr, and to insefi the Sarial Number of the
appticarion in thc space providcd above, and specifr that all cornmunications rbout the applieation are to bc direaed
to the following conespoodcnce addrcss:

Thomas J. Kowalski, Esg.
do FROMMERLAWRENCE & tlAuc, LLP
745 Fifth Avcnue
NcwYork,NY l0l5l
FAX (212) 588-0500

Direct all telcphonc calls to: (212) 588-0800
to the attcntion ot
ThomasJ. Kowalski

t hereby declarc that all ststements made hcrcin ofmy om knowledge are truc and that all ctatemenls made .

on information and belief art bclicvcd to be firrc; ond firrther 0rat thcse statements.wcrs made wi& thc knowledgc
that willfut false statements and &e like so mrde are puuishabte by fine or imprisonment, or both, under Scction
l00l of Titlc 18 of tho Unitcd Statss Code and.that.such willflrt falsc ctatcments mty jeopardize the validity of the
application or ooy patent i$ucd thereon.

rllVENToR(S):

Signamre:

Fult name of first inventon Joseph Marash ',, . ., 
' 

:

Residencc: Haift, Isreal; I.O,Box 77 51,Haifa. fsfEal 3107?:i'
Citiienship: Irreali "

Date:
,. 'a

r,i

t, :i

n?al
signarure: Y b attl UW Dsre:

V
Full name of second jdint invcntor 0f any); Banrch Berdrrgo
Residence: Kiriat-Ara 28000, lsrcal
Citizcnship: lsreali

,:l
Post Officc Address(es) of inventors lif diffacnt ftom residencc]:
NOT6: 16 ddct$ qullify fq ndrcd ls rqildbb SGdl Erdtlcr. fl.* hwr rnd at€rtl.t Indlvltfurl rolity lErht riailn FrbclsvFttd nun rt!6d8n m lPtroP id.6lPtu
adl(|cdsErdd(Dihah4CLimiql{Sutpontng!CldrbrAlo*{fcl.3illlE ritstru'fufilc!.frtoir?ildcu&vndr.Su[ruCnaCr*crq],lorF.tltC\||rnattoq
lndirldul Nornlnnul

, ?age2of2

'pll 9urss0c0Jd lPusts tPuel

lil l07t

ll:9t 6661 'q0J'zl6'd l68l'0l'|
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lR9lotER r.rerREt{cE & E},ucl !&P

Flle No. I 570025-2800

Pege L of 3

Applicarrt
Serial or Patens No.

SiLed or Issued:

I l{lR}8Er Soragh

tSlRuAnv 18, 1999

For: gIFrEx, trl:goD il[D rlttR.lTug FoR c NcEtttlrc rolgE

VERITIED gTl,TE![Ef,r (DECT.IRMION] CI.ITHTIIa guAJ.t gWIry ETITUS
.- (32-CrR 1.9,(.tl and 1.2?(ct) - BUtIr& BUFTNE88 coNcEg{

I hereby deslare that I am

the owaer ot the small busln€eg concern'identlfled balow:

!G an olflcer of €he emalr business concern'empowered !o act onbehelf of thc conce::n identlfLed bclow:

N}},tE OF CONCERN

ADDRESS OF CONCERN

rlDtEl.3\?!0056t.&rt

IA+AR.Sl(ilt Ir_ pROCEgggINO &t!D.,, :r shollv oflBed

xol,lAV 9OSISAU lUIIrDf!(G, 5t:l ttJOOnl
F.O. 8OXl73
YOttrEAtr 20692
ISRtt!

r hereby- declare that the above-ldentlfled emall busineee concern quallfleE aEa enal1 businegs concern aE def,lned in 13 CFR 121.12, and reproducjd in 3? qFRl-s{d) , for purpogas of paying reduced f,ees to *re uiitea saei;J-i;;ene and,Trademart(_offiqe, in chat ihe-number of employees of the concern, tnciudinjthose of ltE affLllaseo, does so! exceed, ibo itereone. ror purpoiee of chiEstatemeng, (r) the-nurnber of employeea of che-buei.ncss consigr-ls the average
9vg5 tfa previoue.f,iscar year of blre concern of the etriJne-empiovia-on a
fyJ!1lime' parc'elme or tlmporary baele during ea"r, -"i-EtrC-piv-p"i.i"ae of rhellssal !€8!r 8nd (2) concerns are aEllliates of eaqh otsher itr3n-elcher,diraclly or indirectly, one coasern controls or hag che power to-conCrol uheother, or a third party or parileo conlroLs or hae ttri-p6wer-to-cin-Cio:. boch.

I^l:f*L f!c|.are that rights under contract or law have been conveyed to andremaln wleh tbe smsll buelneeg concern j.dentlflecl above: with regari to rheI'nventionr entitled SYsTEll leETsoD }ltD AppAnAnt- ion:carccrlr.rwc fiorsr nyinventor(E) ltlRf,gB, Joseph aaa asnDuool Baruch deeJribed ln
the speciflcaclon flled hcrgwlth.

X apprlcarron serral "r. O?f z;zfV'/, rrre<i frb4$ /?f?.
PaNenE Do. _r lsaued _

1!,!h". rlghta feld -b.v, !-he a'bove-iderrtifiad enaltr bualness . coneern are note*elusive, each individual, concern or organlzae,Lon havlng righte to theinvention ie lisrEd below' and, no rlghcs tlo the rnvln-CrJn irJ1lfa by 
"oyperson, other [ban lhe inventor, who wourd not euetitt* inrnallenlaenuLnventor under 3?_CFR 1.9(cl if:gg6g p€rfgnmadi the Lnvention, oi ny anyconcern r'thlch would not qualify es a irnalt bugiueee aoncern und,er 3?-cFR1.9(d) or a nonprofit org-anlzallon ,rtrde, 3z'cFR i.itel .

f 'd t68t'0N 'pll sulss0cord leugrs ieuel 9l:gt 6661 'qaJ'zz
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/m I rEss fi,

AXrBlicant or PatenEaar !ttn[8l], Joetph
Serlel or Pacent No.

fROldEn LrDmE$CE e HAUO I/IrP

File No, r 670025-2800

rage 2 of 3' SEERUAnY 18, 1999Filad or Ieeued:
Fotr: tYglu, ilEICOD ANp rPPrrrTUg lon, etl{CELll}fo $OI8E

rNOIE! 8€parate vePltl.d strtsnente qne rcqulrrd lrom each naned peruon, concern or olg.nfzrtion hevintf
rlghti to th€ fnventlon rvffrlng ro thelr gr.etuc ec rmalI entltfee-(17 CFn l.?71.

FULIJ NAIvIE llltlR StrGllAL IJTD.
KOIIAV YOKNET.!( BurLD JMt;-lIH-Em-r.ooR 

-

ADDRESS P.O, BOX 273
YORtSrili 20592
IERAA!

_ m0tvtDUAL J_ srrll BU6lllE68 CollCERtl _ mrPnoFtT oRcNtzATtotl

FUTJI, NAME

ADDRESS

_ II{DIVIOUAL _ sf'lAtl BugtilE8g ColtCERlr _ floNPRoFtT oRCAiltZATtOl

FIti/Ir NAI{E

.EDDRESg

_ illorvtDu t _ sttAt L BuslllEss coNcERll _ ilor{PFoFtT oRaAfllzATloll

I aclcnoitledgre the duty ro flle, in this prov{sionaL appllcatlon or pabanb,
notlflcaEion of any change ln status resulting ln log-E-of cntitlement, to emal1
entity ptatue prlor to paying, or et the tj.me-ot paying, Ehe earllesD of, che
iFeue fee or any maintenance fee due af,ter tbe data on which gtagug as a Fmall

t entity is no longer appropr{ate. (3? CFR 1.Zg(b))

I her.eby deglare thab all atat,ement,g madc herein of rm7 ot,n lcrrowledgc are frue
and t'hat, all gtetementg made on lnformablon and bellef arc belleved to bet+"; and further Lhat theee Etat,emente were made with the knowledgc thatwtlLful false Btetements and the like so made are pr.mlehable by fine or
l,mprieonment, or boEh, turdcr Section 1oo1 of rLele-18 of the gilcad state,B
Code, and chat euch willful falee suaE,emenEa rnay jeoBardlze the valldlty of

NonEr.2\roooal{.rnr

g 'd t08l'0N 'pll tlllssacoJd leus!s JPtl,el il;gt 666t 'q0l'zz
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For: EXSIEI(, UBIHOD rXD AEEARAIUB tOR Cll{CE&&rNC SOISE

Ehe.applicat,Lon, any petenE, issuing thereon, or any patent to whlch this
verifLed sEaEameng lE directsed.

Applicanc or Patentees !{lRf,EE, coecph
gerial or Pac€tnt No.

Filed or fesued; rrBnuARt lE, 1999

FROWEA LrltREIISE 6 llAuc LLF

Flle tlo.: 670025-2800

Page 3 of, 3

ilAAlEB, toaeDb

PadrlA4 J cgO
xonf,v yo(NEAU BlxruDtrlrcl, 5Tll tlJoon
P.O. DOX 273

IgRlEIr

NAI{E OF PERSON STSNING

IITLE oF PERSON
(if other thrn oflner)

ADDRESS 08 PERsON SIGNIN€

a|DnlA,:\1t00$l.n|l

srGNAruRr fo .' y'aA, 
, , oarn

I 'd t68t'0N 'pll tt,|lEs0coJd leu9ls Jruet /l:ql f,f,Al '04{'77
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FROMMER T"AWRENCE & HN .'G
745 FIFTH AVENUE

NEW YORK NY 10151

PAYrorHe
'.-

COMMISSIONER OF PATENTS AND TRADEMARKS

LLP

ORDER OF

l'$i,il Fl#d},S#,,1t'
DOLLARS

THE BANK OFNEWYOBK
575 MADISON AVENUE
NEWYORK NY I@22

CHARGE ANY ADDI- FEES TO DEPOS]T ACCT. #5OO32O

FROIjIMER LAWRENCE & HAUG LI.P

E nuNsree
E reeroneooEDcLAtMs

E sAsessueree
E loomoHn-FsTJEFEE

I pe'rmon ree

E lpperu-ree

E ceRnRcAreoF@RREcnoN

n otsctAtruen

It.O00OOO l. ? g 1il. t:O e I lEr: il'E lO I

DETACH AND RETAIN TIIIS STATEUENT
THEATTACHED CHES(IS IN PAYMENTOFTTEMS OESCREED BE-oIII'.

IF NOT CORRECT PGASE MMFYUS PROMPTLY. NO RECE| T DESIRED.

tr
tr
tr
tr
u
tr
n
D

SEC.8 TII,| DECI.ARATION FEE

NOTICE OF OPPOSMON

PETMON FOR CANCELIATTON

TM RENEWAL

DRAWNG CORRESTION

COMPARISON FE

PI.EASE CHARGE ANY ADDMOML FEES OR CRED]T OVEF PAYMENT TO DEPOSIT ACCOUNT NO. 50.{820.

CHARGETO

ll.?1.5slF

NAME OF CUENT OR ACCOUNT FILE NO. AfiORNEY AI/|OUNT

./lr t ^ ,.{ZnVZAreSI I ll , ^ . 1l(Thlhf ,QJl ,/I '\lIUIf l/r ' (/
lfv

./
07vo25 

2

2{ra
d"{.,

@

ACCOUNTING COPY
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FROilIMER T.AWBEI{CE & HAUG LT"P

n
n
n
tr
n
tr
n
tr
tl
n
n
EI

DETACH AND RETAIil THIS STATEMENT
THE ATTACTIED CHFO( IS IT{ PAYMENT OF TTEMT; DEfICRIBED BEIOW.

IF NOT CORRECT PI.EASE I{ONFY US PROMPILY. NO RECEIPT DESIRED.

APPUCANT

SERIALNO.

TTrLE J.

FIUNG FEE

FEE FO€ ADDED CI.AIMS

BASE ISSUE FEE

ADOrf{ONAL IS{IUE FEE

PEnnoN FFF

APPEALFEE

CEFTNFGATE OF CORRECNON

DISCTAIMER

RFCORDING FEE

DRAWNGCORBECTION

COMPAFISON FEE

tr
tr
n
n

SEC. 8 TM DECI.ARATION FEE

NOTTCE OF OPPOSMON

PETMON FON CANCELTATION

PLEASE CI{ARGE AI.IYAff'moNALF€Es oR cREDfrov€R PAYI'IENTTo DEPosrT AfuuNT No.5&0320.

OF CUENT OR ACCOUNT

{}r7rrr" 2ficv^/c'

ACCOUNNNG COPY
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ti

seriatNo. /'i i'
Title In thc lvbtter of the Apflication of

. 

-shees,induplicate 

fl Petition u
tr] nCfnequest- Jrees,induding .F-ftiorityDoolrrnt
Q, trusmlitat Qtyr to thcL.B/RO

*". /'r i ' B,AA
In dn ltlatter of the Application of

hovisionat fatent Application tl Info.rrration Dsdmre

Rcqu€st for FilingC,qr&iuatiqr u Dvisiqral I ApplicaticrforTM
Application 

-stceg,induflicate 
Including-:tApplication 

- 
streeg,induflicate Including Spednt'

File Wrapper Continuation Patent Applicatior E Stanrs Reqggst l-l Notice of

-sheeb, 

induplicate D Petitiqr D Respcrxe

e,g

PGlRequest- strcets,induding .p-PdorityDoorrrnt

The follourirg dr,re in dre US. Patent ffigwas received in the Patent OffieE arnaauii fl &ctaration . r,rprorloit\htbngryr;?A /AnE Anren&rsrt fr , (leparate rl*t - ,ZlketindmryAn'rrdn.nt R**"o- 7/.\'4r$ 43
LJ Amen&nentAfterFinalRcjection u DepositAccorntOrderForm

! n"+*fcExtensiqrofTure tl Dra^,i"g * Shee(s)
LJ hovisiordPatentApplication EllnfonmtionDsdosurestarcnrnt
LJ ApplicationforPatenqinduding E PK)Form1,149,

ParesSpeciEcatiqr-Oairrs E IssueFeeTransrnittal
Fl-o.aarJti-t'tr Oath-Kpo,r,s DBrief Elrtter
'fJ'RcquestforningContftfuationonDivisiorul fl ApplicationforTMRegistraticr

Application 

- 
strees,induflicate Induding Specimers

D fiti WappoCqrtirnrationPatent Application fl Statx Rriquest i Notice of eppeal

_. sheet, induplicate E Petition I Resparse

follordrg due + in dr6 U.S. Patert Offigwas received in the Patent Offia
Affidavit E Haration tl F,ryraslvbiltvhilhwCe$Fa/;Z A,U/-Affi'^*"*-* R'"ffi".".t fr6r"4"
Anrerr&neirt After Final Reiection ff 'U.p*it e."*nt Otao"f*-
PrefiminaryAnrndnrnt !\ClrcckNo- 7 ,/ .%r$. z4'
Arnerr&nent After Final Rejectior TJ Depcit Accornt Order Form-4"ffiA
l.q*fs_Extensiqr.ofT'rp E *Tl_-*lF_1.1-,.:l__11 o"€
nry".ApqtApphla$on tl InfornationDsdgsuresptcnrnt 

' ' ..,\Application$orPatart,induding fl PIOFurnl4#, i Ur^ 61

-Pae€sSl€cificatiqr- 
Clainrs E IszueFeeTransrnittal i ''tt( 0 lBW Eo.arrJt*l n oath,,{rorne E Brief u reua i}

n"q,rot f- hitins Cqrtniuatik c Dvisiqral E Applicatiqr {or IIu Reei&on ,{V

E
n

Trarsmittal fu:ttar to dre tlS/RO
iprrnsrt K RecordationCor,ierStreet

?Vr/"
rZts.r4 /7/7
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zs[.fri
16 rst$ 

*

. lt''
'lar $;\

-
2 A (

Fa0ett ard Tmderna* (fffice
Address:.GOUMESOT\ER OF'F'ATEATE A}IEIJTBAIEMAFKS ::

Washingmn, D.C. eCl231

rj 'l ,/ :;i E':: , i:i ? 4 tJ ,.:j ,i 1 t:t ,r ,i,? Fiftf-lf-l*l-{

il ;:'i1 :j: ,1 l:i :..1 'l .,:

*, '? il tj :a.l:i "' ':.1,::: 
t_t t_t

'T'Hr:rlYtA* .I F.frftFll-sF; I
FRtlt'if4Eft l-At{iREf{LI i{ Hr?t-tr*'- "i 

i
7,,15 FIF:TH nr:Etilrri
NFlrl yrJRl l'.I'f 1 r:r 1.1 1,l /

An Appl'n:ation Number and Filing Date have been assigned to this application. the iterns indicated below, hovvever, are missing. Appticant
is given TWO MONTH{FROM THE DATE OF THIS NOTICE within which to file alt required items and pay lees required below to avoid
abarxronment. Extensiohs ol time may be obtained by filing a petition accompanied by the extension fee under lhe provisions ol 37 CFR
1.f36(a). lfanyof items'l or3through5areindicatedasmissing,theSURCHARGEsetforttrin3TGFRl.l6(e)of[ $65.0Oforasmall
eafily in compliance wlth 37 CFR 127, or !($130.00 for a non-small entity, must also be tirnely submitted in rcply to this NOTICE
to awid abandonment

K3. The,'oafi or declaralion:
pbgrxxo*gp{isrdaddiuamf4alf *tsLffiitu"t*r..e&e.*--**"--'* j

R b n*ghgorunexecuted.
U does not corgaFlwlell-$ubmitted items.

! qo.s rnt ldenlify tre apilication to whictr it appties.tr do6 rd hclud; f,e ci,ti a"o snaG ; foreig;'fountry of appficanfs re{$dence.

P_*3! !*oP n amptiane_yiln li ira t. ori, inaiding resiaenoe iniormation and idattifyilg tt.r; appticatton.by
_W aM Aryfratim Nwfrrr and Filitp Date is rquird.

U t T$-gqf!|f9(s) to fie oath or dedaration is/are by a person olher than irwentor or person qualified uqder 37:CFR I .42,-_ t:ditrfT.47. ,, r. ., ,, . . .i , ; .

d1s 4ryty sig//r€d eh ar declanpn n aqgan@ wifr, 37 CFR 1.63, identilying flrc apptkntt$ by ttre above
LF Mnberad Fitirp Date, is required.

t El 5. Tltes*ndlre of the following joint inv€nto(s) is missing from the oath or declaration:
f,
JI " -Fnthy.@AepninamplbncewithsTCFRl.6stistingthenamer.^of atlinvedorcandsignedbytheom,
f J-" ,t{wento(4, ident'tyingthis applieation by the above Adicatiotr Nust*t6rtnd Fiting Date, is re{urca.'
- ' l'D 6. A $50.m prccessing fee is required sirce your check was retumed wir|cijt oavrnent Gt7 cFR 1.21(m)). i

-": .l '-l-"--' !?'r"D 6. A $50.00 prccegsing fee iS required sirrce your check rras retumed wittqiit payfnent (97 CFR 1.21(m)). 5g 7. Iourfifing recoipt raras mded in enor because yourcheck was retumed without pa!finent. EE S. Ihe applicalion does not comply with th_e- Sequence Rules. A1 - 
r.vr wlrrlrrt wrut tttg 99vq9r|w rut@.i:.'.l"...-,z--"-@towv*nrn.etru#Fffu1ss9z€ffi';8a:t.fr.5i*.;*^---"1,,.-'-"-*...'..'|4

i-..,i tl 9.O'I}|€R: ' i
qFdfte ryyisqany utfitb 

YTto"Attenlion:

+J
i'Jr i'T #r:i l,r:if,.lFIi

,#'" .. .,

, 'ri-l':i:l
DATETAIIFD:

t-l:] ,'' :i" 
'1: 

r'-*'i:i

:

a

a

-,:,

r::1:

l"lissins Pails.'
H

6
f,5

It all rcquired itetns on this form are filed within the perid set.above, the totat amount owed by applicant as a . {},
D annll grnfrty @tatenrent tibd) fthon-smail entity is s_Jj/e-A_D_ *i''
Rl. gp {at.utory uasic fiting fee ii: 

+ 
,4*Sf , "-

Appliant must submit $

independent claims over 3.

dependent claims over 20.

i. A cgpy of tt ls noti@ ,tttgT be retumed wtth W ft;ilr.
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Applicant(s)

U.S. Serial No.

Filing Date

For

Examiner

Art Unit

"o
ONB

Joseph MARASH
Baruch BERDUGO

091252,874

February 18, 1999

SYSTEM, METHOD AND APPARATUS FOR

CANCELLING NOISE

Unknown

2743

GAU &71\ l
PATENT
670025-2800

C,

i/tn!{s/4: r

745 Fifth Avenue
NewYork,NY l0l5l

I herebv c€rti& fiat this correspondence is. being deposited with

itiiUiiedTAi";'ft;A s;*ii" as first class mail in q{r e.nvelope

ffdiss;d ;;sistant Commissioner for Patents, Washinglon'

DC2023l,onMaY 16'2000

Bruno Polito' Reg. No' 38'580

May 16,2000

Date of Signature

Assistant Commissioner for Patents

Washington, D.C.20231

Dear Sir:

In compliance with the duty cif disclosure set forth in 37 C.F.R. $1.56, applicants

are frling this Information Disclosure Statement and the accompanying form PTO-1449' Copies

of all of the:documents cited herein have previously been submitted in pending applications

091425,790;09/059,503;08/840,159;091055,7A9;ard09/089'710'Copiesofdocumentscited

herein that have not previously been submiued are enclosed'

-1- ds0228

RTL345-2_1020-0087



I PATENT
iozoozdzsoo

The Examiner is respectfully requested to consider, and make of record,$e E(f, '<

documents cited herein. * B

Since this Information Disclosure Statement is being filed before* rt$R
i:'' (3,,=

Action, no fee is believed necessary or due for considering and making of recor<$,the dodrments
s'F'

cited herein (37 C.F.R. $1.97(bX3)). This Information Disclosure Statement is not a

representation that any of the cited documents are considered pertinent, or that any of the cited

documents are indeed prior art.

Please charge any fee required for consideration and making of record the

documents cited herein, or credit any overpayment therein, to Deposit Account No. 50-0320.

Date: May 16,2000

Respectfully submitted,

FROMMER LAWRENCE & HAUG LLP
Attorneys for Applicants

t, Z-*-k
BRUNO POLITO
Reg. No. 38,580
Tel. (2r2) 588-0800

BP:das
Enclosure

n
rrl(?
ftt
rrl(f,

-2- ds0228
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Based on Form PT0-1449

€/90)

LISTOF REFERENCES CITED BY APPLICANT

(Use sweral sheets if neces-sary)

/erry. oocxsrwo.

670025-2800

srruerNo. \ _ n
a-.- _E _ rrl(Nt2nfl74'6

APPLT.ANT -rolf-L€
MARASH.eta'. - H frnF-

FILINGDATE

February 18, 1999

cRgnP 3
i..,. 3
E,i, 2743

Iixrwihryi',
EXAMINER

INITIAL
DOCUMENTNT]MBER DATE NAME CLASS STJBCLASS FILINGDATE

IFAPPROPRI,ATE

6u, AA s,9t4,912 6n499 Yang

AB 5,909,49s 6^t99 Andrea

AC 5,874,918 3r8D9 Czarnecki a al.

AD 5,838,805 tln7t98 Warnaka et al.

AE 5,835.608 rU10/98 Wamaka et al-

AF 5,828,768 tan1B8 Eatwell et al.

AG 5,82s,898 t0n0$8 Marash

AH 5,825,897 10n0/98 Andrea et al.

AI 5,81s,582 9/29/98 Claybaugh a d.

AJ 5,8r2,682 9na98 Ross et al.

AK 5,798,983 8t25/98 Kuhn et al-

AL 5,774,859 6t30t98 Houser et al-

AM 5,768,473 6^6t98 Eatwell et al.

AN 5,715,321 2l3.t98 Aadrea et al-
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EE 5,311,446 5n0t94 Ross et al.
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tr 4,459,851 7^7t84 Crostack

U 4,455,675 6/t9tu Bose et al.

IK 4,453,600 6tru84 Thigpm

L 4442,546 4n0t84 Ishigaki.

IM 4,433,435 2mtu David

IN 4,417,098 ttna83 C-haplin et al.

IO 4,409435 l0/l lt83 Ono

h IP 4,363,007 Dnft2 Hamoto et al.
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K Notice of References Cited, pTO-892

K Information Disclosure Statement(s), pTO-1449, paper No(s). g

I Interview Summary, PTO-413

[} Notlce of Draftsperson's Patent Drawing Review, pTo-g4g

I Notice of Informal Patent Application, pTO-152
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Applicatior/Control Number: 09 1252,87 4

ArtUnrt:.2641

Page2

I nfo rmatio n D is clos ure Stateme nt

1. The information disclosure statement filed May 18, 2000 fails to comply with 37

CFR 1.98(a)(2), which requires a legible copy of each U.S. and foreign patent; each publication or

that portion which caused it to be listed; and all other information or that portion which caused it

to be listed. It has been placed in the application file, but the information referred to therein has

not been considered.

Doable Patenting

2. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or

improper timewise extension of the 'right to exclude" granted by a patent and to prevent possible

harassment by multiple assignees. See .In re Goodman, ll F .3d 1046, 29 USPQ2d 20 10 (Fed.

Cir. 1993); In re Longi, 7 59 F .2d 887 ,225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686

F.2d937,214 USPQ 761 (CCPA 1982); In re Vogel,422F.2d 438,164 USPQ 619

(CCPA 1970);and, In re Thorington, 418F.2d528,163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR I.32I@ may be used to

overcome an actual or provisional rejection based on a nonstatutory double patenting ground

provided the conflicting application or patent is shown to be commonly owned with this

application. See 37 CFR 1.130(b).
Effective January I,I994,a registered attomey or agent of record may sign a terminal

disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3.73(b).

3. Claims l-49 areprovisionally rejected under the judicially created doctrine of obviousness-

type double patenting as being unpatentable over claim 1-49 of copending Application

No. 09/385,996. Although the conflicting claims are not identical, they are not patentably distinct

RTL345-2_1020-0102



Application/Control Number: 09 1252,87 4

Art Unit: 2641

Page 3

from each other because removing inherent and/or wmecessary would be within the level of one

of ordinary skill in the art. It is well settled that the omission of an element, e.g. "IJSB', and its

function is an obvious expedient if the remaining elements perform the same function as before.ln

re Karlson, 136 USPQ 184 (CCPA 1963). Also note Ex parte Rainu,168 USPQ 375 (Bd.

App. 1969). Omission of a reference element or step whose function is not needed would be

obvious to one of ordinary skill in the art..

This is a provisioual obviousness-type double patenting rejection because the conflicting

claims have not in fact been patented.

Conclusion

4. The prior art made of record and not relied upon is considered pertinent to applicant's

disclosure. See PTO-892.

5. Any response to this action should be mailed to:

Commissioner of Patents and Trademarks

Washington, D.C. 2023I

or faxed to:

(703) 308-6306, (for formal communications intended for entry)

Or:

(703) 308-6296 (for informal or draft communications, please label

"PROPOSED" or "DRAFT")

RTL345-2_1020-0103
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Application/Control Number: 09 /252,87 4

ArtUnit:2641

Page 4

Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal Drive, Arlington. VA.,

Sixth Floor (Receptionist).

6. Any inquiry concerning this communication or earlier communications from the examiner
should be directed to Richemond Dorvil whose telephone number is (703)-305-9645. The
examiner can nonnally be reached on Monday-Friday from 09:30 a.m.-6:00 p.m.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor,
David Hudspeth, can be reached on (703)-308-4825.

Any inquiry of a general nature or relating to the status of this application should be
directed to the Group receptionist whose telephone number is (703) 305-3900.

RD
November 1, 2000

chemond Dorvil
Primary Examiner

Art unit 2641"
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PAGE 1 OF 1

FORM PTO€92 U.S. DEPARTMENTOFCOMMERCE
PATENT AND TRADEMARK OFFICE

NOTICE OF REFERENCES CITED

U.S. PATENT DOCUMENTS

FOREIGN PATENT DOCUMENTS

OTHER REFERENCES (lncluding Author, Tifle, Date, pertinent pages, Etc.)

November 4,2000
" A copy of this reference is not being furnished with this office action.

(See Manual of Patent Examining procedure, section 207.05(a).)
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l. DRAWINGS. 37 CFR l'84(a): Acceptable categories ofdrawings:

Black ink. Color.

- 

Color drawing are not accepable until petidon is granted.

Fig.G) .._-*-

- 

Pencil and non black ink is not permitted. Fig(s)-
2. PHOTOGRAPHS. 3?CFR 1.84(b)

- 

Phorographs are not acceptable until petition is Sranted'

- 

3 full4one sets arc rcquired. Fig(s)-

- 

Photographs not properly mounted (must brystol board or

photographic double-weight paper). Fig(s

- 

Poorquailty (half'tone) Fig(s)

3. TYPEOF PAPER. 3? CFR 1.84(e)

- 

Paper not flexible, strong, white and durable.

Fis.G)-..--

- 

Erasures, alterations, overwritings, inte.lineauons'

folds, copy machine marks nbt acceptable. (too thin)

- 

Mylar, vellum paper is not acceptable (too thin).

Fig(s)_-
4. SIZE OF PAPER. 31 CFR 1.84(F): Acceptable sizes:

- 

21.0 cm bY 29.? cni (DlN size A4)

- 

21.6 cm bY 27.9 cm (8 l,2 x I I inches)

- 

All drawings sheets not the sane size.

Shee(s)-
5. MARGINS. 37 CFR I 8.4(g): Acceptable rnargins;

Top 2.5 cm Left 2.5 cm Right 1.5 cm Botom 1.0 cm

SIZE: A4 Size

Top 2.5 cm l*fi 2.5 cm Right 1.5 cm Botbm 1.0 cm

SIZE:81/2xll

- 

Margins not acceptable. Fig(s)-

- 

Top (T) _- t€ft (L)

-Right(R)- 

Bottom(B)

6. VTEWS. CFR r.84O)

REMINDER: Specification may require revision to

conespond to drawing changes.

-Views 

connected by projection lines or lead lines.

Eg.(sI-
Partial views. 37 CFR 1.84(hX2)

- 

Bracke$ needed to show fiSure as onc eility.

Rg'(s)-

- 

Views not latrl€d separately or properly.

Fie(s)--

- 

Enlarged view not labeled scparately or prop€rly.

Fig.G)-

?. sEcTroNAL VIEWS. 37 CFR l-8400(3)

- 

Hatching not indicated for sectional portions of an object'

Fig.(s)---.--

-sertional 

designation should be noted wi6 Arabic or

Roman numbers. Fig.G)--.-
8. ARRANGEMENTOFVIEWS. 37 CFR 1.84{D

- 

words do nol app€il on a horizontal, left-to-right fashion when

page is either upright or $med, so that the top becomes the rigbt

side, excePt for graPhs. Fig.(s)-

- 

Views not on the sanr plane on dlawing sheel Fig'(s)

9. SCALE.37CFRl.84(k)

- 

Scale not large enoughlp show mechaasif'l wihout crowding

when drawing is reduced in size to two'thirds in reproduction'

Fig.G)-_-
)a.qlrAMCrER OF LINES, NUMFERS, & LETTERS. 37 CFR l'84(l)

i .Z*un t,numbers & lett€rs not unifonnly.thick and well &fined'
- clean, durgble and blry$Poor line quality)'

Fis.6t /---q"
ll. SHADING. 37 CFR 1.84(m) /

---Solid black areas Pale' Fig'(s)----..---
--Solid black shading not permined. Fig.(s) , '

-Shade 

li[es, pale, rough and bluned. Fig.(s)

12. NUMBERS, LETTERS, & REFERENCE CHAMCTERS.

37 Cm 1.48(P)

-Numbers 

and reference chafacters not plain and legible'

Fig.6).--.--

-Figure 

legends are poot Fig.(s)----------;r

- 

Numbers md referencr characters not odented in the same

direction as the view' 37 CFR 1.84(pX3) Fig.(sL----:

- 

Engligh alphabet not used. 37 CFR | .8a(pX3) Fic(sL-

--d*ueo, re$ers and rcference characles must be'et least

.32 cm ( l/8 inch) in height' 37 CFR l '8(pX3) Fit

l3.LEAD LINES. 3? CFR 1.84(q)

-.Lead 

lines cross each othsr.: Fig.(sL-----:--:----;

-Letdtines 

missing' Fig.(s)'

t4. NUMBERINC OF SHEETS OF DRAWINGS' 37 CFR 1.48(0

-sheets 

not numbered consecutiYely, and in Ababic numerals

beginning with number l. Fie.G)---*---
Is.NUMBERING OF vlEws' 3? CFR 1.84(u)

-views 

not numbered consecutively, and in Abrabic numerals'

beginning with number I' Fig(s)-
16. CORRECTIONS. 37 CFR 1.84{w)

-Conections 

not made from PT0-948 daled--
IT.DESIGN DRAWINGS. 37 CFR I.I52

- 

Surface shading shown not appropriate' Fig.(s)-

-Solid 

black shading not uscd for colot contsasl

Fic.G).-_-

FoRM pro e{8 (REv rle?) U.S, DEPAR{VIENT OF COMMERCE-Patent and Trademark Office

NOTICB OF DRAFTPERSON'S
PATENT DRAWING REVIEW

The drawing filied (insen date)

REVIEWER

^rrr 
rt"r*. ZfZ fz

ATTACHMENT

PTOCOPY

1*ru{-
. ,:a*"'

: -i-.,, r -_-

PAPER

/
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2.0 Refine Search http://westbrs: 8820/bin/cgi-bin/PreSearch.pl

3ry9qry

l-,He,n: f -*er,qrl-l ffi

Your wildcard search against 2000 terms has vi the results below
Search for additional matches among the next 2000 terms

JPO Abstracts Database
EPO Abstracts Database
Denrvent World Patents Index
IBM Technical Disclosure Bulletins , F

Refine Search:

Search Historv

Today's Date: ll/512000

DB Name Ouerv Hit Count Set Name
USPT 13 and (threshold near3 detect$) Z , Lg
USPT 13 and bus 4 L7
USPT 15 and bus I L6
USPT 13 and speech 5 L5

USPT 13 and non-speech O L4
USPT 12 and (position with noise) 13 L3

USPT 11 and audio t7t W
USPT frequency bin 562 Ll

starting with: DETECT$(DETECTORS-REFLECTOMETERS).P27-P83.

13 and (threshold near3 detect$)

lI/A4/20009:57 PM

RTL345-2_1020-0107



&rtnot gyCq ter2@

745 Fifth Avenue
New York, NY 10151

Date of Signdure

INF'ORMATION DISCLOS{IRE STATEMENT

Assistant Commissioner for Patents

Washingfon, D.C.20231

Dear Sir:

In compliance with the duty of disclosure set forth in 37 C.F.R $1.56, applicants

are filing this Information Disclosure Statement and the accompanying forrr PTO-1449. Copies

of all of the documents cited herein have previously been submitted in pending applications

091425,790; 09/059,503; 08/840,159; 09/055,709; and091089,710. Copies of documents cited

herein that have not previously been submitted are enclosed.

' 67oo2s-2800 4-,
. IN THE T]NITED STATES PATENT AITID TRADEMARK OFFICE N /rnN<

Applicant(s) : Joseph MARASH A- - " {EJ .BaruchBERDUco REcEV(gp/
u.s. serial No. : 09t2s2,g74 l{AR 1 6 Z00t

Filing

For

February 18, 1999

SYSTEM, METHOD AND APPARATUS FOR
CANCELLING NOISE

Unknown

2743

I hcreby certi& that this corespondsnce is being deposited with
the United States Postal Service as first class mail in an envclope
addressed to: Assistant Commissioner for Patents, Washingairt
DC 2@31, on May 16,2000

Bruno Politq Reg. No,38;580

,<-='Z:>
May 16,2000

il$11ry

-l-
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. PATENT
670025-2800

The Examiner is respectfully requested to consider, and mdke of record, the

documents cited herein.

Since this Information Disclosure Statement is being filed before the first Office

Action, no fee is believed necessary or due for considering and making of record the documents

cited herein (37 C.F.R. $ 1.97(bX3)). This Information Disclosure Statement is not a

representation that any of the cited documents are considered pertinent, or that any of the cited

documents are indeed prior art.

Please charge any fee required for consideration and making of,record the

documents cited herein, or credit any overpaymentthereul to Deposit Account No. 50-0320.

Date: May 16,2400

Respectfully submitted,

FROMMER LAWRENCE & HAUG tLP
Attorneys for Applicants

.4 ..1

By /Ge/'''e
BRUNO POLITO
Reg. No. 38,580
TeL (212) 588-0800

-2- ds0228
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FILTNGDATE
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LISTOF REFERENCES CIIED BY

t$rrfi
February 18, 1999

U.S. PATENT DOCI,'MENTS

FILINGDATE
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INEk Initial if rcfcrence considered whedrcr or rot citarion is in confonnance with MPEP 609. Draw linc rhrough
if not in conformmce and not considcred. lnchde copy of this form with next cornmunication to applicilt.
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FILINGDATE
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LIST OF REFERENCES CITEDBY

EnIt4n
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FILINGDATE
IFAPPROPRIATE
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on Fcm PTGltl49

IIST OF REFERENCES CITED BY

OTHER PRIOR ART (Including Author, Tidc, Datg Fcrtinent Pages, Etc.)

Rubiner er al., DiAital Processine ofSpeech Sisnals (Prentice Hall, 1978) pp. 130-135.

Sapontis, Probabilitv, Lambda Vadables aod Shuctural ftocesses" pp.467474.

Scott C. Douglas,'iA Family of Nonnalized Lliis Algori*ms;'IEEFSignal Proc Letters, Vol.J, No. 3, March 1994.

Sewald et at.,'Applicltion of . . . Beanrfgrmingto Reject Turtulence Noise inAirducs," IEEE ICASSP Vol.5,,No.-CONF-2L May 7,19!6,pp.273+
37.

Whitg Movine-Coil Earphone Desisn, 1953, pp. l8&l%.

Widrow et af. 'Adaptive Noise Canccling: hinciplcs.and Apptications," hoc. IFFE, Vol. 53, No. 12, Dec€rnber 1975,pp,1692-1716.

Youla ct al., IFEE Trans. on Acous., Vol. MI-l, No.2, October 1982, pp. 8l-101.
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2743
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I LE B.D. Van Veen and.K.M. Bucklcy,'Beamforming: A Vasatile Appmach tosprtial Filtering," IEEE ASSN Magazine, Vot. 5, No. 2, ApriLl988, pp. 4-
24.

LF Beranch Aggl$ics (Amcrican Institutc of Physics, 1986) pp. I l&135.

tG Boll, mrr 1*,* on Acous., Vol. ASSP-2?, No. 2, April 1979, pp. I l3J2O

LH Daniel Sweary, *Sound Conditiooing Throueh DSP', nlc Equipment Authority, 1994.

LI Edward r. Fost€r, *Switchd on Silencc", Popular Sciencq 1994, p. 33.

u kro, Auiorndic Contot' fsvstems, pp. 504-585.

LK LuenberCer, @ pp. 134-138.

LL OgatqModcm Conrol Enginecring pp. 474-508.

w Oppciheim Schafer, Disiial Sianal hocessing (Prentice Hall) pp. 5,f2-45.

LN P.P. Vaidydnarhan, *Multirate Digital Filtcrs, Filter Banks, Polyphase Neirvo*s, and Applications; A Tutorial,-H noc., Vot. 78, No. l, January 199().

LO P.P. Vaidyanarhan, *Quadrature Minor Fitter Balrks, M-band Extensions and Perfect-R€comstruction Techniqucs," IEEE ASSP Magazine, July 1987' pp.

+20.

VI LP Rabiner ct al., IEEE Trans. on Acous., Vol. ASSP-24, No. 5, October 1976, pp. 399-418.
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Applicantg)

Sedal No.

Fitd

For

Commissioner for Patents

B€CF/YED

,.^,ror 1 s ?001technobgy 
ceuerZW

745 Fifth Avenue
New York, New York 10151

Tel. (212)588-08Ct0

D.C.20231

Transmitted herewith is an amendment in the abov+identified application.

No additionalfee is required.

The fee has been calculated as shown below.

This is an application of a small entity under 37 CFR 13(f), and the amounts shown in parentheses apply.
Claims as Amended

Totalclaims

claims

X

This application conkins a multiple dependent claim. The required fee of $250(125) has been previously paid _, or is paid herewith _.

].{i-r9.snory 
ls ue1ng. filed within the.first rnonth. follorving the expiration of the term originally set therefor. This is a petition to request a one+nonth

extension of time. A chect covering the cost of the pelition is enclosed. -

A check in the amount of $1 10.00 is attached, which covers lhe cost of

-additional 

independentclaims X petitionforextensionoflime.

Charge $_ to Deposit Amount No. 50{320.

Please dtarge any additional fees incuned by reason of this response or credit any overpayment to Deposit Account No. s04320.

x

__
x

EXPR"ESSMAIL

EL7426981 l4US

t. 3 -ts -o)

IN TITE UNITED STATES PATENT AND TRADEMARK OFFICE

Joseph MAMSH
Baruch BERDUGO

09t252,874

February 18, 1999

SYSTEM, METHOD AND

R. DoMl

2641

Respectfully submitted,

FROMMER LAWRENCE & HAUG LLP
March 14,2001

X

(1)

Mailing Label Number:

Date of.Deposit:

for Patents,

I hereby certig that this paper or fee iffi
Postal Service "Express Mail post Office to Addiessee" Service under 37 CFR
l.l0 on the dafe indicated above and is addressed to: Assistant commissioner

w4. !!!O_r+_

Reg. No. P47,946
Tel. (212) 588{800

PATENT
67402s-2800

ilAl I t aol

cAR0914
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PATENT
67oo2s_2800 gCJq eP'//

Applican(s)

Serial No.

For

Filed

Examiner

Group Art Unit

E)(PRESS MAIL

MailingLabelNumber: EL74Z69ttl4US

Date of Deposit: March 14,2001

Joseph MARASH
Baruch BERDUGO

091252,974

SYSTEM, METHOD AND APPARATUS FOR
CANCELLING NOISE :

February 18, 1999

R. Dorvil

2641

745 Fifth Avenue
NewYork,NY 10151
Tel. Qr2) s88-0800

March 14.2001

I.hereby certiry that this paper or fee is being deposited with the
United States Postal Service ,,Express Uait post Oflice to
Addressee'Service under 37 CFR l.l0 on the date indicated
above and is addressed to: Assistant Commissioner for patenrs,
Washington, DC 20231.

= E/trml ,y'ef
(Typed or printed name of perdn mailing paper or fee)

AMENDMENT

Assistant Commissioner for patents
Washington, D.C. 20231

Dear Sir:

In response to the non-final office Action which issued November

consider the following remarks.

EFL{![ES 0000ffi1 0*5g874

110,0s {p

16,2000, please

o tPb

W t lam, '1

-l-
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PATENT
670025-2800

REMARKS

The Office Action in the above-identified application has been carefully considered and

this amendment has been presented to place this application in condition for allowance.

Accordingly, reconsideration of this application is respectfully requested.

Claims 149 axe pending in the present application.

Information Disclosure Statement

The Examiner asserts that the information disclosure statement filed on May 18, 20AA,

fails to comply with 37 C.F.R. $ l.9S(a)(2) which requires a legible copy of eaoh patent and

publication listed. Because the references were omitted inadvertently, copies of the foreign

patents listed as JU-KM, KO-KP, and KR-LD on the PTO-1449 form and the publications listed

as LE-LW on the PTO-1449 form are enclosed herewith for consideration in accordance with 37

C.F.R. $ 1.97(0. Note that with respect to reference KD, corresponding published PCT

application WO 94124970 has been provided in place of EPO 0 724 415. Please ignore reference

KN which mistakenly refers to nonexistent Japanese patent 4-16900. Also note that some

foreign patents (i.e., JU, KE, KF, KH, and KI) are not in English and need only be considered to

the extent that English translations have been provided. As indicated on the PTO-I449form that

was signed by the Examiner (also enclosed), the cited U.S. patents have already been considered.

Therefore, Applicants respectfully request that the enclosed foreign patents and publications now

also be considered.

1
-L- dsO500
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Obviousness Double Patenting

Claims l-49 were provisionally reiected under the judicially created doctrine of

obviousness-type double patenting as being unpatentable over claims 1-49 of copending U.S.

Patent application 09/385,996. As noted by the Examiner, a timely filed terminal disclaimer may

be used to overcome,the provisional double patenting rejections provided the conflicting

application for patent is shown to be commonly owned with the present application.

The conflicting application is commonly owned with the present applicatio-n. However, it

is not clear whether, at time of issuance, the allowable claims from the present application will

be obvious in view of the allowable claims in copending U.S.Patent application 09/385,996.

Hence, Applicants will file a terminal disclaimer if the allowable claims in the present

application are obvious in view of the allowable claims in U.S. Patent application 091385,996.

In view of the foregoing amendment and remarks, it is respectfully submitted that the

application as now presented is in condition for allowance. Early and favorable reconsideration

of the application are respectfully requested.

Statements appearing above in respect to the disclosures in the cited reference represent

the present opinions of the Applicants' undersigned attorney and, in the event that the Examiner

disagrees with any of such opinions, it is respectfully requested that the Examiner indicate

specifically those portions of the reference providing a basis for a contrary view.

-3- ds0500
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No additional fees are deemed to be required for the filing of this amendment, but if such

are, the Examiner is hereby authorized to charge any insuflicient fees or credit any overpayment

associated with the above-identified application to Deposit Account No. 50-0320.

If any issues remain, or if the Examiner has any further suggestions, he/she is invited to

call the undersigned at the telephone number provided below. The Examiner's consideration of

this matter is gratefully acknowledged.

Respectfirlly submitted,
FROMMER LAWRENCE & HAUG LLP

By: t^/t6.h\--.>

Da:ren M. Simon
Reg. No. P47,946
(212) 588-0800

-4- ds0500
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JUH 16 ?001

THE CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO

THE PRACTITIONERS OF RECORD HAVE BEEN CHANGED

ON 03/19/01 THE ADDRESS OF RECORD FOR CUSTOMER

UNITED STATES [] ,\RTMENT
Patent and Trademark Office

In47
OF COMMERCE \\lno)

REOHIVED ASSfSTANT SECRETARY AND COMMISSIONER , | ) 2, D /
OF PATENTS AND TRADEMARKS (J.tJ " (
Washington, D.C. 20231

I

PATENT NUMBER

CUSTOMER # 20999

TO CUSTOMER # 20999

NUMBER 20999 IS:

FROMMER LAWRENCE & HAUG
745 FIFTH AVENUE
NEtll YORK NY 10151

PRACTITIONERS OF RECORD FOR CUSTOMER NUMBER 20999 ARE:

25506 27413 28029 29309 30800 31086 3122g
35582 37274 37514 37870 37937 3851 1 38580
41531 43228- 4407 1

Tc e600 F{AlL8ft0XilcE oF ADDREss/powER oF ArroRNEy

LOCATION 26D4 SERIAL NUMBER 09252874

AND THE

2 25456
3 34930

32147
39440

41205

PTO INSTRUCTIONS: PLEASE TAKE THE FOLLOtl|ING ACTION WHEN THE
CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO CUSTOMER NUMBER:
RECORD, ON THE NEXT AVAILABLE CONTENTS LINE OF THE FILE JACKET,,ADDRESS CHANGE TO CUSTOMER NUMBER' . LINE THROUGH THE OLD
ADDRESS ON THE FILE dACKET LABEL AND ENTER ONLY THE 'CUSTOMER
NUMBER' AS THE NEI|J ADDRESS. FILE THIS LETTER IN THE FILE JACKET.
WHEN ABOVE CHANGES ARE ONLY TO FEE ADDRESS AND/OR PRACTITIONERS
OF RECORD, FILE LETTER IN THE FILE JACKET.
THIS FILE IS ASSIGNED TO GAU 2641.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C.20231

klpl* : I Lr5:'? -l
*T.,'':-$:''.:lT4 t:i,', i*l'3*

f o*ou**
rn*l'r'r*n L*kJfirHL:[: r]r H*$lri

?"15 t:lFTi't *vrNLlE
l'.i[lij Yr:Rli |rtY 1*l'5]'

Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissloner of Patents and Trademarks

* .$ l':?,' Lr I
DATE MAILED:

r-Fit6copy 7
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Office Action Summary
09n52,874

-TheMAlLlNG DA appears on the cover sheetwith the correspondence address -
for Reply

A SHORTENED STATUTORY pERtOD FOR REpLy tS SET TO EXPIRE g MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.
- Exlonsionsof lime may be available underthe provisions of 37 CFR 1.136 (a). In no event, however, may a reply b€ timely liled

afler SIX (6) MONTHS from lhe mailing date of this communicalion.
- lf the period for reply specified above is less than thirty (30) days, a reply wilhin the slatutory minimum of thirty (30) daf will be considered timely.
- lf NO period for reply is specilied above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing dale of this communicalion.
- Failuretoreplywithintheselorextendedperiodforreplywill,bystatute,causetheapplioationtobecomeABANDONED (35U.S.C.S133).
- Any reply received by the Ofiice later than three months affer lhe mailing dale of this communicalion, oven if timely fited, may reduce any

eamod patent term adjustment. See 37 CFR 1.704(b).

1)Xl Responsive to communication(s) filed on 14 March 2001 .

This action is FINAL. 2b)n This action is non-final.

3)tr Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex pa rte Quayle, 1 935 C.D. 11 , 453 O.G. 21 3.

of Claims

4)X Cfaim(s) 1-49 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.

5)[ Claim(s) _ is/are allowed. _]
6)X Claim (s) l:gisiare rejected.

On Chim(s) is/are objected to.

a)n Claims are subject to restriction and/or elec*ion requirement.

Papers

9)n The specification is objected to by the Examiner.

The drawing(s) filed on _ is/are objected to by the Examiner.

1)n Tne proposed drawing corection filed on is: a)n approved b)fldisapproved.

The oath or declaration is objected to by the Examiner.

under"3s U.S.C. $ 119

)[ Acknowledgment is made of a claim forforeign priofity under 35 U.S.C. $ 11g(a)-(d) or (0.

a)[nl b)[ Some*c)n Noneof:

1.n Certified copies of the priority documents have been received.

2.fl Certified copies of the priority documents have been received in Application No. 

- 

.

3.tr Copies of the certifled copies of the priority documents have been received in this National Stage
application from the Intemational Bureau (PCT Rule 17.2(a)).

" See the aftached detailed Office action for a list of the certified copies not received.

+)[ Acknowledgement is made of a claim fordomestic priority under 35 U.S.C. S 119(e).

fliNance of References Cited (PTO-892)

Notice of Draftsperson's Patent Drawing Review (PTO-948)' .r^
Disclosure Statement(s) (PTO-1.149) Paper No(s) ' /

ls) n
1e) fl
20) [

Interview Sumrnary (PTO413) Paper No(s). 

- 

.

Notice of Informal Patent Application (PTO-I52)

Other:

Part of Paper No. 1 0(Rev.01{1) Office Action Summary
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tApplication/Control Number: 09 1252,87 4

ktUnit:z6qt
Page2

DETAILED ACTION

1. The text of those sections of Title 35, U.S. Code not included in this action can be found

in a prior Office action.

Double Patenting

1. The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
impropertimewise extension of the "right to exclude" granted by a patent and to prevent possible
harassment by multiple assignees. See .In re Goodman, l1 F.3d 1046,29 USPQ2d 2010 @ed.
Cir. 1993); In re Longi,759F.2d 887,225 usPQ 645 @ed. Cir. l9s5); In re Yan ormtm,686
F.2d 937,214 USPQ 761 (CCPA 1982); In re Vogel, 422F.2d 438, t64 USPQ 619
(CCPA 1970);and, In re Thorington,4lS F.2d 528, t63 USPQ 644 (CCPA t9O9).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321@ may be used to
overcome an actual or provisional rejection based on a nonstatutory double patenting ground
provided the conflicting application or patent is shown to be commonly owned with this
application. See 37 CFR 1.130(b).

Effective January I, 1994, a registered attorney or agent of record may sign a terminal

disclaimer. A terminal disclaimer signed by the assignee must fully comply with37

cFR 3.73(b).

2. Claims l-49 are provisionally rejected under the judicially created doctrine of

obviousness-type double patenting as being unpatentable over claim l-49 ofcopending

Application No. 09i385,996. Although the conflicting claims are not identical, they are not

patentably distinct from each other because removing inherent andlor unnecessary would be

within the level of one of ordinary skill in the art. It is well settled that the omission of an

elemen! e.g. '{JSB", and its function is an obvious expedient if the remaining elements perform

the same function as before. In re Karlson, 136 USPQ 184 (CCPA 1963). Also note Ex parte

RTL345-2_1020-0130



: Applicatior/Control Number: Og lZ5Z,g7 4

Art Unit: 2641

Rainu, 168 USPO 375 (Bd App. 1969). Omission of a reference element or step whose function

is not needed would be obvious to one of ordinary skill in the art..

This is a orovisional obviousness-type double patenting rejection because the conflicting

claims have not in fact been patented.

Response to Arguments

Applicant's arguments filed 3-14-01 have been fully considered but they are not

persuasive. A timely filed terminal disclaimer in compliance with 37 CFR 1.321o must be used

to overcome the provisional rejection based on a nonstatutory double patenting ground provided

the conflicting application or patent is shown to be commonly owned with this application. See

37 CFR 1.130(b).

3. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time

policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to e4pire THREE

MONTHS from tle mailing date of this action. In the event a first reply is filed within TWO

MONTHS ofthe mailing date of this final action and the advisory action is not mailed until after

the end of the THREE-MONTH shortened statutory period, then the shortened statutory period

will e4pire on the date the advisory action is mailed, and any extension fee pursuant to 37

CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,

however, will the statutory period for reply expire later than SIX MONTHS from the mailing

date of this final action.

RTL345-2_1020-0131



: Applrcation/Control Number: 09 I 252,87 4

Art Unit: 2641

Page 4

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Richemond Dorvil whose telephone number is (703) 305-9645.

The examiner can normally be reached on T-F 9:30 to 8:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, William Korzuch can be reached on 703 308-4825. The fax phone numbers for the

organization where this application or proceeding is assigned ue (703) 305-9508 for regular

communications and (703 ) 3 08-905 I for After Final communications.

Any inquiry of a general nature or relating to the status of this application or proceeding

should be directed to the receptionist whose telephone number is (703) 305-3900.

H
4.ichemond Dorvil
Primary Examiner
l.rtUnit264l

RD
May25,2001

RTL345-2_1020-0132
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UNfTED STATES -PAE ENT oF COMMERCF/ :f1 t
patent and Traderhark Oriice # // "0,

ASSTSTANT SECRETARY AND COMMISSIONER - Ll
ft:Jlfl',ilf#o'#fi'MA*K' HEGENT';: : ,

MAY (| -, vl6bt

CHANGE OF ADDBESS/POWER OF ATTORNEtmnngbsyCentr.

LOCAT ION 26X1 SERIAL NUMBER 09252874

THE CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO

THE PRACTITIONERS OF RECORD HAVE BEEN CHANGED

ON A3/28/A1 THE ADDRESS OF RECORD FOR CUSTOMER

FROMMER LAWRENCE & HAUG
745 FIFTH AVENUE
NEuJ YORK NY 10151

PATENT NUMBER

cusToMER # 20999

TO CUSTOMER # 20999

NUMBER 20999 IS:

RECEIVED

MAY 0 2 2001

Technology Center 26@

AND THE

25456
3 34930

41205

PTO INSTRUCTIONS: PLEASE TAKE THE FOLLOWING ACTION bJHEN THE
CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO CUSTOMER NUMBER:
RECORD, ON THE NEXT AVAILABLE CONTENTS LINE OF THE FILE JACKET,
, ADDRESS CHANGE TO CUSTOMER NUMBER' . LINE THROUGH THE OLD
ADDRESS ON THE FILE JACKET LABEL AND ENTER ONLY THE'CUSTOMER
NUMBER' AS THE NElll ADDRESS. FILE THIS LETTER IN THE FILE dACKET.
I',HEN ABOVE CHANGES ARE ONLY TO FEE ADDRESS AND/OR PRACTITIONERS
OF RECORD, FILE LETTER IN THE FILE JACKET.
THIS FILE IS ASSIGNED TO GAU 2641.

-FMD

PRACTITIONERS OF RECORD FOR CUSTOMER NUMBER 20999 ARE:

25506 27413 28029 29309 30800 31086 31223 g2147
35582 37274 37514 37870 37937 3851 1 38580 39440
41531 43228 44071

- 1197
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flo
IN THE UNITED STATES PATENT AI\D TRADEMARK OFFICE

Applicant(s) Jceph MAMSH
Baruch BERDUGO

wn52,874

February 18, 1999

SYSTEM, METHOD AND APPAMTUS FOR CANCELLING NOISE

R. DoMl

2M1
745 Fifth Avenue

New York. New York 10151

Tel. (212) 5884800
Commissioner for Patents

D.C.20231

Transmitted herewith is an amendment in the abov+identified application.

X No additionalfee is required.

The fee has been calculated as shown belorrr,,

This is an application of a small entity under 37 CFR 1.9(f), and the amounts shorrvn in parentheses apply.

lf he entry

Claims as Amended

(1) l2)
Claims

remaining after

amendment

(3) (4)

Highest number
previously

paid for

(5)

Present extra

(6)

Rate

(71

Additional
fee

Totalclaims 49 Minus * 
=49 0 $18 (e) =$0

Independent

claims
3 Minus =! 0 $78(3e) =$0

Total additional fee for
his amendmenl

$0

in Column 2 is less ihan the entry )olumn 4, write "( l" in Column 5.

lf $e highest number of total daims previously paid for b less than 20, write '20" in this space.
ff Bre highest number of independent claims previously paid for is less tran 3, wdte "3' in this space.

This application contains a multiple dependent claim. The required fee of $250(125) has been prcviously paid _, or is paid herewitt -.

This response is being filed within the month folloring the expiration ol the term originally set therefor. This is a petition to request a -month

extension of time. A check covering the mst of trc petition is enclosed.

A check in the amount of $ is attached, which coven the cost of
_ additional indepndent claims _ petition for extension of time.

Charge $_ to Deposit Account No. 50-0320.

X Please charge any additional fees incuned by reason of this response u credit any overpaynent to Depsit Account No. 50{320.

No.

EXPRESSMAIL

Mailing Label Number:

Date of Deposit: June 5,2001

I hereby certi$ that this paper or fee is being deposited with the United States
Postal Service 'Express Mail Post Office to Addressee' Service under 37 CFR
I . I 0 on the date indicated above and is addressed to: Assistant Commissioner

EL7426923t5U5

Respectfully submitted,

FROMMER LAWRENCE &HAUG LLP

for Applicants

wt.
M. Simon

Reg. N0.47,946
TeL (212) 5884800

?E\
$l,o 5 N

for Patents. Washinelon. DC 20231.

Aul"/-4 t

00014833
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Applicant(s)

Serial No.

For

Filed

Examiner

Group Art Unit

ffi
:fr",Y;:

Joseph MARASH
Baruch BERDUGO

09t252,874

SYSTEM, METIIOD AND APPARATUS FOR
CAI\CELLING NOISE

February 18, 1999

R. Dorvil

2641

nrnrrwywni','zJw

745 Fifth Avenue
NewYork,NY 10151
Tel. (2r2) 588-0800

June 5,2001
EXPRESSMAIL

Mailing Label Number: EL742692315 US

Date rif Deposit: June 5,2001

I hereby ceftiry that this paper or fee is being deposited with the
United States Postal Service "Express Mail Post Office to
Addressee" Service under 37 CFR l.l0 on the dat€ indicated
above and is addressed to: Assistant Commissioner for Patents,
Washington, DC 20231.

paper or fee)

AMENDMENT UNDER RULE 116

Assistant Commissioner for Patents
Washington, D.C.20231
Box: AF

In response to the Final Office Action which issued May 29,200l,please consider the

following remarks.

/d4

-1- 000145r6
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REMARKS

The Offrce Action in the above-identified application has been carefully considered and

this amendment has been presented to place this application in condition for allowance.

Accordingl]; reconsideration of this application is respectfully requested.
RECF,YED

JUir 0 7 2001
Iectrnorqgycenera00o

Claims 149 are pending in the present application.

Obviousness Double Patenting

Claims 1-49 were provisionally rejected under the judicially created doctrine of

obviousness-type double patenting as being unpatentable over claims 1-49 of copending U.S.

Patent application 09/385,996-which is commonly owned with the present application.

However, as of May 16,2001,U.S. Patent application 0gl385,gg6stands abandoned by virtue of

Applicants' decision not to respond within 6 months to the O{fice Action issued November 16,

2000. Therefore, Applicants respectfully request this rejection be withdrawn.

In view of the foregoing amendment and remarks, it is respectfully submitted that the

application as now presented is in condition for allowance. .Early and favorable reconsideration

of the application are respectfully requested.

Statements appearing above in respect to the disclosures in the cited reference represent

the present opinions of the Applicants' undersigned attorney and, in the event that the Examiner

1 00014516
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disagrees with any of such opinions, it is respectfrrlly requested that the Examiner indicate

specifically those portions of the reference providing a basis for a contrary view.

No additional fees are deemed to be required for the filing of this amendment, but if such

are, the Examiner is hereby authorized to charge any insufficient fees or credit any overpayment

associated with the above-identified application to Deposit Account No. 50-0320.

If any issues remain, or if the Examiner has any further suggestions, he/she is invited to

at the telephone number provided below. The Examiner's consideration ofcall the undersigned

this matter is gratefully acknowledged.

Respectfu lly submitted,
FROMMER LAWRENCE & HAUG LLP

vl . ??1O+.- t*.-

Reg. No. 47,946
(212) s88-0800

-J- 00014516
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FFflf'lft'lEF: L&i{ft[Flr:E ir t*i*tjfi
745 FIFTH AVEh|t'il
f{El"i Yr:'Rt{: hty l.*1.f,3

:t,.11
DATE MAILED:

r:re,./:,$./ tr I

Please find below and/or attached an Office communieation concerning this application or
prooeeding.

Commissloner of Patents and Trademarks

{.7!J *:.**;-:l*!J

EXAMINER

UNTTED STATES ! PAHTMENT OF COMMERCE
United States Patent and Trademark Office

FiiiFjA:lH

T*t*1,/,1*,:t:: 
-l

"'"ff-"t
Address: COMMISSIONER OF PATENTS AND TRADEMARKS

Washington, D.C.20231

NPPLICRTION NO. I FILING DATE FIRSTNAMED INVENTOR ATTORNEY DOCKETNO.

I)r:r*V I L

(Rev. l1l0o)
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Applicant(s)

MARASH ETAL,

-TheMAiLiNG
for Reply

appears on the cover sheetwith the conespondence address -

A SHORTENED STATUTORY pERtOD FOR REpLy tS SET TO EXptRE ! MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.
- Extensions of lime may be available under the provisions of 37 CFR I . 1 36 (a). In no event, hotever, may a reply be timely filed

afier SIX (Q MONTHS from the mailing date of this communioation.
- lf lhe period for reply specified above is less than lhitty (30) days, a reply within lhe slalulory minimum of lhirty (30) days will be considered limdy.
- lf NO period for reply is specilied above, lhe maximum statulory period will apply and will expire SIX (6) MONTHS from the mailing date of lhis communication.
- Failuretoreplywithintheselorextendedperiodforrepliwill,bystatute,cauletheappticationtobecomeABANDONED (35U.S.C.S133).
- AnyreplyreceivedbytheOfficelalerthanthreemonlhsafterlhemailingdaleofthiscommunicalion,eveniftimelyfiled,mayreduceany

eamed patenl lerm adjustment. See 37 CFR 1.704(b).

1)X Responsive to communication(s) filed on 05 June 2001 .

2a)n This action is FINAL. 2b)X This action is non-final.

3)tr Since this application is in condition for altowance except forformal matters, prosecution as to the merits is
cf osed in accordance with the practice under Ex pafte Quayle. 1 935 C.D. 1 1 , 453 O.G. 213.

of Claims

4)X Cf aim(s) 1-49 istare pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.

5)[ Claim(s) is/are allowed.

6)X Claim(s) 1 -49 istare rejected.

7)f] Claim(s) _ is/are objected to.

8)[ Claims are subject to restriction and/or election requirement.

Papers

9)f] Tne specification is objected to by the Examiner.

0)[ Tne drawing(s) filed on is/are objected to by the Examiner.

1)n The proposed drawing correction filed on is: a)n approved b)f]disapproved.

The oath or declaration is objected to by the Examiner.

under 35 U.S.C. S 1t9

Acknowledgment is made of a claim forforeign priority under 35 U.S.C. S 11g(a)-(d) or (0.

a)lru b)n Some*c)[ Noneof:

1.fl Certified copies of the priority documents have been received.

2.fl Ceftified copies of the priority documents have been received in Application No. 

- 

.

3.n Copies of the certified copies of the priority documents have been received in this National Stage
application from the Iniemational Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received

14)[ Acknowledgement is made of a claim fordomestic priority under 35 U.S.C. $ 119(e).

[ ruA|c" of References Cited (PTo€92)

I Notice of Draftsperson's Patent Drawing Review (PTO-948)

E[hformation Disclosure Statement(s) (PTO-I,149) Paper No(s) 7

18) [
1e) [
20) n

Interview Summary FTO-413) Paper No(s). 

-
Notice of Informal Patent Application (PTO-152)

Other:

Office Action Summary
091252,874

(Rev.01-Ol) Office Action Summary Part of Paper No. 1 3
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Application/Control Number: 09 1252,87 4

Aftunit 2641

DETAILED ACTION

Response to Amendment

l. Applicant's request for reconsideration of the fi"allty of the rejection of the last Offrce

action is persuasive and, therefore, the finality of that action is withdrawn.

Aaim Rejections - 35 aSC S 112

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specifioation shall oonolude with one or more claims particularly pointing out and distinotly olaiming the
subject matier which the applicant regards as his invention.

3. Claims 39-49 are rejected under 35 U.S.C.

failing to particularly point out and distinctly claim

the invention.

112, second paragraph, as being indefinite for

the subject matter which applicant regards as

Claim 39 recites the limitation " said threshold" in line 10. There is insuffrcient

antecedent basis for this limitation in the claim.

Claims 40-49 incorporate the problem of claim 39 by dependency.

4. The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specifioation shall contain a written description of the invention, and of the manner and prooess ofmaking
and using i! in suoh firll, clear, concise, and exact terms as to enable any person skilled in the art to which it
pertains, or with which it is most nearly oonnected to make and use the same and shall set forth the best mode

conternplated by the inventor ofcanying out his inrrcntion

5. Claims l-49 arerejected'under 35 U.S.C. ll2,firstparugraphs as based on a disclosure

which is not enabling. The step or means for setting a predetermined threshold critical or

essential to the practice of tle invention, but not included in the claim(s) is not enabled by the

disclosure. Seeln reMayhew,527F.2dl22g,L&9USPQ356(CCPA 1976).Claims 1line8and

RTL345-2_1020-0140
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Application/Control Number:

Art Unit: 2641

'1r..

i

091252,874 Page 3

clum26lines 8-9, recite a "threshold detector for detecting whether a respective frequency bin is

within said threshold" however the step of setting said threshold is not positively recited prior to

said lines.

6. Claims 1-38 rejected under 35 U.S.C. 112, second paragraph, as being indefinite for

failing to particularly point out and distinctly claim the subject matter which applicant regards as

the invention.

Claim 1, line 8, the phrase'khether said frequency bin is within said threshold" is

indefinite. The step/means for setting a predetermined threshold must be set forth.

Claim 26 contains same elror as claim 1.

Claim 2-25 andzl-3Sincorporate the problems of claims I or 26by dependency.

Response to Arguments

7. Applicant's arguments with respect to claims 1-49 have been considered but are moot in

view ofthe new ground(s) of rejection.

Conelusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Richemond Dorvil whose telephone number is (703) 305'9645'

The examiner can normally be reached on T-F 9:30 to 8:00'

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, William Korzuch can be reached on 703 305'4825. The fax phone numbers for the

RTL345-2_1020-0141
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Application/Control Number: 09 | 252,87 4

Art Unit: 2641
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organization where this application or proceeding is assigned are (703) 305-9508 for regular

communications and (703) 308-9051 for After Final communications.

Any inquiry of a general nature or relating to the status of this application or proceeding

should be directed to the receptionist whose telephone number is (703) 305-3900.

ffi
Primary Examiner
ArtUnit264l
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Baruch BERDUGO

09n52,874

February 18, 1999

SYSTEM, METHOD AND APPAMTUS FOR CANCELLING NOISE

R. Dorvil

2641

745 Fifth Avenue
New York, New York 10151

Tel. (212) 5884800
Commissioner for Patents

D.C.20231

Transmitted herewith is an amendment in the aboveidentifed application.

X No additionalfee is required.

The fee has been calculated as shonnn below.

lfthe enfy

Claims as Amended

-11) (2)

Claims
remaining after

amendment

(3) (4)

Highest number
previously

paid for

(5)

Present extra

(o,

Rate

(7)

Additional
fee

Totalclaims 47 Minus * 
=49 0 $18 (e)

claims
3 Minus =t 0 $78(3e) =$0

Total additional fee for
this amendment

$0

rfl lhan the entrv in Columnentry

;01- o{

lf he highesl number of total claims prwiously paid for is less than 20, write 
,20. 

in this space.
lf lhe highest number of independent clairns previously paid for is less than 3, write "3" in this space.
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This application contains a multiple dependent claim. The required fee of $250(125) has been previously paid - or is paid herewith _.

This response is being filed wihin the month follmring the expiration of the term originally set lherefor. This is a petition to requesl a -monlh
extension of time. A check covering the cost of the petition is enclosed.

A check in the amount of $ is atlached, which coven the cost ol
,., additional independent claims _ petition for extension of lime.

Charge $_ to Deposit Account No. 504320.

Please charye any additional fees incurred by reason of this response or credit any overpayment to Depocit Account No. 50-0320.

^rw

00030182

Mailing Label Number:

Date of Deposit:

EXPRESS MAII/

EL742692s05U5

W

Respectfully submitted,

FROMMER LAWRENCE & HAUG LLP
for Applicants

I hereby certiff that this paper or fee is@
Postal Service "Express Mail Post Office to Addresseeu Service under 37 CFR
l.l0 on the date indicated above and is addressed to: Assistant Commissioner

Yvl
M. Simon

Reg. No.47,946
Tel. (212) 588{800
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February 18, 1999

R. Dorvil
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Date of Deposit: September 28, 2001

I hereby certif that this paper or fee is being deposited with the
United States Postal Service "Express Mail Post Office to
Addressee" Service under 37 CFR l.l0 on the date indicated
above and is addressed to: Assistant Commissioner for palents.

Washington, rc, 20231.

AMENDMENT

Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

In response to the non-final Office Action which issued June 28, 2Xll,please amend the

above-identified patent application as follows.

hdJ
q 46t/="q\,U

v" Eo-. g
*.Tli
,SOupArt Unit

B
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IN THE CLAIMS ./
//

Cancel claims 2S andadiclaims 2S andadi

amend a^* {toread as follows:

l. (amended) An apparatus for canceling noise, comprising:

- an input for inputting an audio signal which includes a noise signal;

a frequency spectrum generator for generating the frequency speckum of said

audio signal thereby generating frequency bins ofsaid audio signal; and

, a threshold detector for setting a threshold for each frequency bin using a noise

estimation process and for detecting for each frequency bin whether the magnitude of the

frequency bin is less than the corresponding threshold, thereby detecting the position of

noise elements for each frequency bin.

4- (amended) The apparatus according to claim l, wherein said threshold detector

sets the threshold for each frequency bin in accordance with a current minimum value of the

magnitude of the corresponding frequency bin; said current minimum value being derived in

accordance with a future minimum value of the magnitude of the corresponding frequency bin.

LEJ54tramend claim 5 to read as followf
5. (amended) The apparatus according to claim 4, wherein said future minimum

value is determined as the minimum value of the magnitude of the corresponding frequency bin

within a predetermined period of time.

41
b>

-2-
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@t" amend claim 6 to read as roilow$

Pr( (amended) The apparatus according to claim 4, wherein said current minimum.I
value is determined as the minimum value of the magnitude of the corresponding frequency bin

within a predetermined period of time.

amend claim 8 as follows:

A / (amended) The apparatus according to claim 5, wherein said future minimum
t

value is set to a current magnitude value periodically; said current-magnitude value being the

value of the magnitude of the corresponding frequency bin.

mr*endclaim I read as follows:

12. (amended) The apparatus according to claim 1, further comprising an averaging

unit for determining a level of said noise within said respective frequency bin, wherein said

threshold detector detects the position of said noise elements where said level of said noise

determined by said averaging unit is less than the corresponding threshold.

6*"amend claim 20 to readas follow)
(amended) The apparatus according to cl iwherein said smoothing unit

comprises a two-dimensional process which averages each frequency bin in accordance with

neighboring frequency bins and averages each frequency bin using an exponential time average

which effects an average over a plurality of frequency bins over time.

Please amend claim 26 to readas follows:

26. (amended) An apparatus for canceling noise, comprising:

input means for inputting io signal which includes a noise signal;

to read

/
2to

7

an aud

I

ry' 00029945
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frequency spectrum generating means for generating the frequency spectrum of

said audio signal thereby generating frequency bins ofsaid audio signal; and

threshold detecting means for setting a threshold for each frequency bin using a

noise estimation process and for detecting for each frequency bin whether the magnitude

of the frequency bin is less than the corresponding threshold, thereby detecting the

position of noise elements for each frequency bin.

27. (amended) The apparatus according to claim 26, wherein said threshold detecting

means sets the threshold for each frequency bin in accordance with a current minimum value of

the magnitude of the corresponding frequency bin; said current minimum value being derived in

accordance with a future minimum value of the magnitude of the corresponding frequency bin.

value is determined as the minimum value of the magnitude of the corresponding frequency bin

within a predetermined period of time.

I @*amend claim 30 to read as follow$

-rr1 
N (amended) Theapparatusaccordingtoclaim 2T,whereinsaidcurrentminimum

value is determined as the minimum value of the magnitude of the corresponding frequency bin

within a predetermined period of time.

3{
-4-
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L!9" amend claim 3l to read as follow)
j0 Y (amended) The apparatus according to claim 26, further comprising averaging

means for determining a level of said noise within said respective frequency bin, wherein said

threshold detecting means detects the position of said noise elements where said level of said

noise determined by said averaging means is less than the corresponding ttreshold.

17^
llPleasp amend claim 39 to read as foilo)u/-t / 9

il 
y (amended) A method for driving a computer processor for generating a noise

canceling signal for canceling noise from an audio signal representing audible sound including a

noise signal representing audible noise, said method comprising the steps of:

inputting said audio signal which includes said noise signal;

generating the frequency spectrum of said audio signal thereby generating

frequency bins of said audio signal;

setting a threshold for each frequency bin using a noise estimation process;

detecting for each frequency bin whether the magnitude of the frequency bin is

less than the corresponding threshold, thereby detecting the position of noise elements for

each frequency bin; and

subtracting said noise elements detected in said step of detecting from said audio

signal to produce an audio signal representing said audible sound substantially without

said audible noise.

[6"ry"amend claim 4l to read as follow] 3rl

3l (amended) The method according to ctaimy',iur,.r"in said setting step sets the

threshold for each frequency bin in accordance with a current minimum value of the magnitude

3v
-5- 40029945
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of the corresponding frequency bin; said current minimum value being derived in accordance

with a future minimum value of the magnitude ofthe corresponding frequency bin.

{fu"*"amend claim 42toread,as follow\ 1\
q+Z: (amended) The method according to claimrfl wherein said setting step further

comprises the step of determining said future minimum value as the minimqm value of the

magnitude of the corresponding frequency bin within a predetermined period of time.

[ (rry*"amend claim 43 to read as follows) {0IV-t\-7 *\Y. (amended) The method according to claim 4b..whereinsaid setting step further

t/
comprises the step of determining said future minimum value as the minimum value of the

magnitude of the corresponding frequencybin within a predetemrined period of time.

i '/ n 44 tnrearl qs f.rll.r.r') t t\jrc" amend claim 44toreadas followl_l qu

- W Y (amended) The method according to claim 75.,f*th", comprising the step of

averaging a level of said noise of said respective frequency bin, wherein said step of detecting

detects the position of said noise elements where said level of said noise determined by said step

of averaging is less than the corresponding threshold.

n4a!
-6- 0w29945
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REMARKS

The Office Action in the above-identified application has been carefully considered and

this amendment has been presented to place this application in condition for allowance.

Accordingly, reconsideration of this application is respectfrrlly requested.

Claims l-27,29-39,and4749 are in the present application. It is submiued that these

claims, as originally presented, were patentably distinct over the prior art cited by the Examiner,

and that these claims were in firll compliance with the requirements of 35 U.S.C. $ 112.

Changes to the claims, as presented herein, are not submitted for the purpose of patentability

within the meaning of 35 U.S.C. ,.",iorr, 101, 102, 103 or 112. Rather, these chfi:rges are made

simply for clarification and to round out the scope of protection to which Applicants are entitled.

Claims 28 and 40 are cancelled.

Attached hereto as an Appendix entitled "Version with Markings Showing Changes

Made," is a marked-up version of the changes made to the claims by this Amendment.

I 112 Rejections

Claims 3949 were rejected under 35 U.S.C. $ 112, second paragraph, as being indefinite

for failing to particularly point out and distinctly claim the subject matter which applicant

regards as the invention. In accordance with the Examiner's comments, claim 39 has been

amended to provide sufficient antecedent basis for all limitations in the claim. Dependent claims

4149 inherit the limitations from amended independent claim 39. Applicants believe the

-7-
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rejected claims now comply with the requirements of $ 112 and this rejection should be

withdrawn.

Claims 1-49 were rejected under 35 U.S.C. $ 112, first paragraph, as based on a

disclosure which is not enabling. ,,The Examiner asserts "the step or means for setting a

predetermined threshold critical or essential to the practice of the invention, but not included in

the claim(s) is not enabled by the disclosure." (Office Action page2) Independent claims 1,26,

and 39 have been amended to recite a step or means of o'setting a threshold for each frequency

bin using a noise estimation process." (Claims 1,26,39) In addition, each independent claim

has numerous dependent claims which further recite limit;tions directed towards the threshold

setting process. (e.g. claims 4-10) The noise estimation process used by the present invention in

setting the threshold values is shown in Figure 3 and explained in detail on page 3, line 16

through page 5, line2l. A further description of the threshold setting process is provided on

page 6,line 23 to page 7 ,line I 3. Applicants believe this disclosure is sufficient to enable one

skilled in the art to make and use the present invention. Therefore, Applicants respectfully

request the rejected claims now be allowed.

Claims 1-38 were rejected under 35 U.S.C. $ 112, second paragraph, as being indefinite

for failing to particularly point out and distinctly claim the subject matter which applicant

regards as the invention. In accordance with the Examiner's comments the phrase o'within said

threshold" has been amended to "less than the corresponding threshold" in claims I ard26. In

addition, as discussed above, the step/means for setting the threshold is now explicitly recited in

-8-
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claims 1 and26. Therefore, Applicants believe the rejected claims now comply with the

requirements of $ I 12 and should be allowed.

In view of the foregoing amendment and remarks, it is respectfully submitted that the

application as now presented is in condition for allowance. Early and favorable reconsideration

of the application are respectfully requested.

No additional fees are deemed to be required for the filing of this amendment, but if such

are, the Examiner is hereby authorized to charge any insufficient fees or credit any overpayment

associated with the above-identified application to Deposit Account No. 50-0320.

If any issues remain, or if the Examiner has any further suggestions, he/she is invited to

call the undersigned at the telephone number provided below. The Examiner's consideration of

this matter is gratefully acknowledged.

R.espectfu lly submitted,
FROMMER LAWRENCE & HAUG LLP

y4fr/\-

Darren M. Simon
Reg. No. 47,946
(212) s88-0800

A
/l

/\

-9-
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APPENDIX
Version with Markinss Showing Chanees Made

IN THE CLAIMS

Cancel claims 28 and 40.

Please amend claim I as follows:

-1. 
.(amended) An apparatus for canceling noise, comprising:

an input for inputting an audio signal which includes a noise signal;

a frequency spectrum generator for generating the frequency spectrum ofsaid

audio signal thereby generating frequency bins ofsaid audio signal; and

a threshold detector for setting a threshold for each frequency bin using a noise

estimation process and for detecting for each frequency bin whether the magnitude of the

frequency bin is less than the correspondine [a respective frequency bin is within said]

threshold thereby detecting the position of noise elements for each frequency bin.-

Please amend claim 4 as follows:

-4. (amended) The apparatus according to claim 1, wherein said threshold detector

[detects the positions of said noise elements by setting said] sets the threshold for each frequency

bin in accordance with a current minimum value of [a magnitude of said frequency bins] the

magnitude of the correspondine frequency bin: said current minimum value being derived in

accordance with a future minimum value of the magnitude of the cor .-

Please amend claim 5 as follows:

-5. (amended) The apparatus according to claim 4, wherein said future minimum

value is determined as [that] the minimum value of the magRitude of the corresponding

frequency bin within a predetermined period of time.-

A-l
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Please amend claim 6 as follows:

-6. (amended) The apparatus according to claim 4, wherein said current minimum

value is determined as [that] the minimum value of the magnitude of the correspondins

frequency bin within a predetermined period of time.-

Please amend claim 8 as follows:

-8. (amended) The apparatus according to claim 5, wherein said future minimum

value is set to [said] a current[-] magnitude value periodically; said current-magnitude value

being the value of the masnitude of the corresponding frequency bin.-

Please amend claim 12 as follows:

-12. (amended) The apparatus according to claim 1, further comprising an averaging

unit for determining a level of said noise within said respective frequency bin, wherein said

threshold detector detects the position of said noise elements where said level of said noise

determined by said averaging unit is [within said] less than the corresponding threshold.-

Please amend claim 20 as follows:

--20. (amended) The apparatus according to'claim 19, wherein said smoothing unit

comprises a two-dimensional process which averages each frequency bin in accordance with

neighboring frequency bins and averages each frequency bin using an exponential time[n]

average which effects an average over a plurality of frequency bins over time.-

Please amend claim 26 as follows:

-16. (amended) An apparatus for canceling noise, comprising:

A-2

RTL345-2_1020-0154



ttris,oo

input means for inputting an audio signal which includes a noise signal;

frequency spectrum generating means for generating the frequency spectrum of

said audio signal thereby generating frequency bins ofsaid audio signal; and

threshold detecting means for setting a threshold for each frequency bin using a

noise estimation process and for detecting for each frequency bin whether the maenitude

of the frequency bin is less than the correspondine [a respective frequency bin is within

said] threshold thereby detecting the position of noise elements for each frequency

bin.-

Please amend claim 27 as follows:

-17. (amended) The apparatus according to claim 26, wherein said threshold detecting

means [detects the positions of said noise elements by setting said] sets the threshold for each

frequency bin in accordance with a current minimum value of [a magnitude of said frequency

binsl the magnitude of the corresponding frequency bin: said current minimum value being

derived in accordance with a future minimum value of the magnitude of the corresponding

frequency bin.-

Please amend claim 29 as follows:

---29. (amended) The apparatus according to claim 27,whercinsaid future minimum

value is determined as [that] the minimum value of the maenitude of the corresponding

frequency bin within a predetermined period of time.-

ilr'i
A-3
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Please amend claim 30 as follows:

-30. (amended) The apparatus according to claim 27, wherein said current minimum

value is determined as [that] the minimum value of the masnitude of the corresponding

frequency bin within a predetermined period of time.-

Please amend claim 3l as follows:

-31. (amended) The apparatus according to claim 26,further comprising averaging

means for determining a level of said noise within said respective frequency bin, wherein said

threshold detecting means detects the position of said noise elements where said level of said

noise determined by said averaging means is [within said] less than the correspondine

threshold..--

Please amend claim 39 as follows:

-19. (amended) A method for driving a computer processor for generating a noise

canceling signal for canceling noise from an audio signal represenling audible sound including a

noise signal representing audible noise, said method comprising the steps of,

inputting said audio signal which includes said noise signal;

generating the frequency spectrum of said audio signal thereby generating

frequency bins of said audio signal;

settinq a tlneshold for each frequency bin using a noise estimation process;

detecting for each frequency bin whether the masnitude of the frequency bin is

less than the corresponding [a respective frequency bin is within said] threshold thereby

detecting the position of noise elements for each frequency bin; and

A-4
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subtracting said noise elements detected in said step of detecting from said audio

signal to produce an audio signal representing said audible sound substantially without

said audible noise.-

Please amend claim 41 as follows:

-41. (amended) The method according to claim [40739,wherein said settine step [of

detecting detects the positions of said noise elements by setting said] sets the threshold for each

frequency bin in accordance with a current minimum value of [a magnitude of said frequency

bins] the magnitude of the correspondine frequency bin: said current minimum value beine

derived in accordance with a future minimum value of the magnitude of the co

frequencv bin.-

Please amend claim 42 as follows:

42. (amended) The method according to claim 41, wherein said settine step [of

detecting] further comprises the step of determining said future minimum value as [that] the

minimum value of the magnitude of the corresponding frequency bin within a predetermined

period oftime.-

Please amend claim 43 as follows:

43. (amended) The method according to claim 42,wherein said setting step [of

detecting] further comprises the step of determining said future minimum value as [that] the

minimum value of the magnitude of the corresponding frequency bin within a predetermined

period of time.-

A-5 00029945 t/{fi
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Please amend claim 44 as follows:

-44. (amended) The method according to claim 42, fuither comprising the step of

averaging a level of said noise of said respective frequency bin, wherein said step of detecting

detects the position of said noise elements where said level of said noise determined by said step

of averaging is [within,said] less than the corresponding threshold.-

,t,'t
J,+.']

A-6 00029945
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Notice of Allowability

- The MAILING DATE of this communication appearcs on the cover sheet wih the correspondence address--
being allowable, PROSECUTION ON THE MERITS lS (OR REMAINS) cLoSED in this apptication. tf not inctuded

lolnrwigyslVmailed), a Notice of Allowance (PTOL-8S) or other appropriate communicatiori will be mailed in due course. THIS
OF ALLOWABILITY lS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative

Office or upon petition by the appticant. See 37 CFR 1.313 and MpEp 13b'9.

This communication is responsive to the amendment filed Sept. 2g. 2001 .

The affowed cfaim(s) islare 1-27.29-39 and 4149.
The draWngs filed on _ are accepted by the Examiner.
Acknowledgment is made of a claim for foreign priority under 35 U.S.C. S 119(a){d) or (fl.
a) n All b)[ Some" c) L] None of the:

1 . f] Certified copies of the priority documents have been received.

2. E Certified copies of the priority documents have been received in Application No.

3. I Copies of the certified copies of the priority documents have been received in this national stage application from the
lnternational Bureau (PCT Rule 17.2(a)1.

* Certified copies not received:

Acknowledgment is made of a claim for domestic priority under 35 U.S.C. S 119(e) (to a provisional application).

{a) [ The translation of the foreign language provisional application has been received.

Acknowledgment is made of a claim for domestic priority under 35 U.S.C. SS 120 andlor 121.

A SUBSTITUTE OATH OR DECLARATION must be submifted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
PATENT APPUCATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

ECTED DRAWINGS must be submitted.

[l including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached

1) fl hereto or 2) X to Paper No. 9.

D including changes required by the proposed drawing corection filed 

- 

which has been approved by the Examiner.

fl including changes required by the attached Examiner's Amendment / Comment or in the Office action of Paper No. 

-.indicia such as the application numbet {see 37 CFR 1.84(c}) should be written on the drawings in the top margin (not the back}
The drawings should be ftled as a separate paper with a transmittal letter addressed to the Official Draftsperson.

OF and/or INFORMATION about the deposit of BIOLOGIGAL MATERIAL must be submitted. Note the
Examine/s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

nt has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements noted
Failure to timely comply will result in ABANDONMENT of this application. THIS THREE-MONTH PERIOD lS NOT EXTENDABLE.

of References Cited (PTO-892)
of Draftperson's Patent Drawing Review (PTG948)
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4fl lnteMew Summary (PTO413), Paper No.- .
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Application/Coffrol Number: 09 1252,87 4

Art Unir 2641

REASONS FORALLOWANCE

1. The following is an examiner's statement of reasons for allowance: the prior art taken

alone or in combination fail to teach a noise canceling method/systsm gemprising, inter alia, a

threshold detector for setting a threshold for each frequency bin using a noise estimation process

and for detecting for each frequency bin whether the magnitude of the frequency bin is less than

the corresponding threshold, thereby detecting the position of noise element for each frequency

bin. Hence, the examiner has allowed claims l-27,29-39,41-49.

Any comments considered necessary by applicant must be submitted no later than the

payment of the iszue fee and, to avoid processing delays, should preferably accompany the issue

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for

Allowance."

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Richemond Dorvil whose telephone number is (703) 305-9645.

The examiner can normally be reached on T-F 9:30 to 8:00.

If attempts to reach the examiner by telephone are uffuccessfuf tle examiner's

supervisoq William Korzuch can be reached on703 308-4825. The fax phone numbers for the

organaation where this application or proceeding is assigned are (703) 305-9508 for regular

communications and (703) 308-9051 for After Final communications.

Any inquiry of a general nature or relating to the status of this application or proceeding

should be directed to the receptionist whose telephone number is (703) 305-3900.
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ATTACHMENT TO AIVD MODIFICATION OF
NOTICE OF ALLOWABILITY (PTO.37I

(Novembet,200A)

NO EXTENSIONS OF TIME ARE PERMITTED TO FILE
CORRECTED OR FORMAL DRAWINGS, OR A SUBSTITUTE

OATH OR DECLARATION, notwithstandin g any indication to the

contrary in the attached Notice of Allowability (PTO-37)'

If the fotlowing language appears on the attached Notice of Allowability, the

portion lined ttrougi UItow ls of no force and effect and is to be ignoredr:

A SHoRTENED STATUTORY PERIOD FOR RESPONSE to complr w'ith the requrrctuents noted belorv.is set to

EXPIRE THREE MONTHS FROM TFIE *DATE MAILED- ol this ofhce acrion. Farlure to complt $ill result tn

ABANDONMENT of this aPPlication.

Similar language appearing in any attachments to the Notice of Allowability,

such as in an Examiner's Amendment/Comrnent or in a Notice of
Draftperson's Patent Drawing Review, PTO-948, is also to be ignored'

I The language which is crossed out is conlrar,v to amended 37 CFR I.85(c)and 1.136. See "(kanse't lrr

Implemeit tie patent Business Goali'.65 Fecl. Reg. 5,1603. 5-1629. 5+6+ l. 5+670. 5{67't (September 8-

20b0. 1238 OJf Gaz. pat. office 77. 99. I 10. I35. 139 (Seprember I9. 20(X))
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status is the same, pay the FEE DUE shown

Fee Transmiftal should be completed and returned to the Patent and Trademark Otfice (PTO) with your
FEE. Even if the ISSUE FEE has already been paid by charge to deposit account, Part B lssue Fee Transmittal
be completed and r,eturned. lf you are charging the ISSUE FEE to your deposit account, section .4b" of Part
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PATENT
670025-2800

IN TIIE T]NITED STATES PATENT AND TRADEMARK OFFICE

: Joseph MARASH
Baruch BERDUGO

09/252,874

YSTEM, METHOD AND APPARATUS FOR
ANCELLING NOISE

18,1999

2641

R. Dorvil

N32

+{6ffih.
Applicant(s)

Serial No.

For

Filed

Group

Examiner

BatchNo.

745 Fifth Avenue
NewYork,NY 10151

I hereby certi$ that this correspondence is being deposited with
the United States Postal Service as first class mail in an envelope
addressed .to: Assistant Commissioner for Patents, Washington,
DC 2023 l, on Decernber I |, 2001

coMMUNTCAITON

Hon. Commissioner For Patents
Washington, D.C. 20231

In response to the October 10, 2001 Notice of Allowance, enclosed are formal

drawings for this application.

Respectfully submitted,

THOMAS J. KOW
(212) 588-0800

-1-

. No.32.147

om.37699
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Y(n)=1v1st[R(n), l(n)]+
0.4*Min[R(n),1(n)]

Stored Data

tR(0-255);l(0-255)l

Stored Y(0-255)

Y(n)=
1 /3[Y(n-1 )+Y(n)+Y(n+1 )]

Y(n)t=
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Current Minimum
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With Current Y(n)

FIG.7
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Y(n)<4*Current
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N(n),=
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N(0-255)

N(0-255)
Buffer
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Application or Docket Number

PATENT APPLICATION FEE DETERMINATION
Efiective November 10, 1998 d7,,'a"5?r2{*

Pat€nt ard Trad€mark Offics, U.S. DEPARTMENT OF COMMERCE

* U.S. epO, tggg_asli_473/90301

RECORD

CLAIMS AS FILED - PART I SMALL ENTIW OTHER THAN
TYPE I-] OR SMALL ENTIW1

RATE FEE

X$ 9=

X39=

+130=

TOTAL

OR

OR

OR

OR

lf the difference in column 1 is less than zero, enter "0" in column 2 OR TOTAL

CLAIMS AS AMENDED . PART II OTHER THAN

1 SMALL ENTIW OR SMALL ENTITY

RATE
ADDI-

TIONAL
FFF

X$ 9=

X39=

+130=

ADDIT. FEE

OR

OR

oR eoo'i

ADDIT. FEE ADDIT.

RATE
ADDI.

TIONAL
FFF

X$ 9=

X39=

+130=

ADDIT, FEE

OR

OR

r lf the entry in column 1 is less than the entry in column 2, write "0" in column 3.
n lf lhe "Highest Number Previously Paid For" lN THIS SPACE is less than 20, enter'20."
r'#lf the "Highest Number Previously Paid For" lN THIS SPACE is less than 3, enter 3.'

OR

oR 
-o,iIiEE

The "Highest Number Previously Paid For" (l'otal or Independent) is the highest number found in the appropriate box in column 1.

RATE
ADDI-

TIONAL
FEE

OR

OR

OR

OR

X$ 9=

X39=

+130=

TIPLE DEPENDENT CLAIM PRESENT

FIRST PRESENTATION OF MULTIPLE DEPENDENT CI.AIM

FIRST PRESENTATION OF MULTIPLE DEPENDENT CI-AIM

o
Fz
IU

=oz
uJ

=
FI RST PRESENTATI ON OF MULTI PLE DEPENDENT CI.AI M
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