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SYSTEM AND METHOD FOR IMPROVING
AND ADJUSTING PMC DIGITAL SIGNALS
TO PROVIDE HEALTH BENEFITS TO
LISTENERS

TECHNICAL FIELD

The present invention relates to digital audio signals and
signal processing. In particular, 1t relates to PCM digital
audio 1mprovements and using specific reverberation and
equalization settings that have been determined to poten-
tially improve certain physical health parameters measure-
ments and the listening experience of anyone who listen to
the sound.

BACKGROUND

Many known systems and methods allow users to con-
veniently control characteristics of sounds generated by
musical instruments or recorded speech. Generally, the
systems 1nclude a computer processor, having a memory that
stores computer instructions or includes circuitry that con-
trol communication with any number of audio processing
devices (“APDs”), which receive sampled analog signals
representing a particular sound (for example, a song, music,
soundtrack or human speech). Many known audio systems
also utilize Pulse-code modulation (PCM) as a method used
for digitally representing sampled and converted analog
signals, received as mnput.

The first PCM-based recorders were developed 1n the later
part ol the 1960s, and stored digital recordings of audio
signals on a video tape recorder or other digital media that
allowed storage of digitized binary data that represented
analog sound that has been converted to digital form. In the
late m1d-1970s and early 1980s, compact discs (CDs) were
developed, and utilized PCM processing for storing digital
pop and other music, which could then be purchased and
enjoyed by consumers.

In the computer ficld, PCM-based digital telephony was
developed 1n the 1970s, which also led to the development
of PCM code-filter-chuips (1n late 1970s). The PCM chips
were used 1n computers and later i telecommunication
networks that transmit audio data as packets or streams over
computer networks. This allowed easy and eflicient trans-
mission and sharing of the audio and audio-video files, such
as streaming videos, audio files, digital music, digitized
voice communications and other sound and voice related
applications.

The PCM-based digital audio 1s currently used in most
telephony, video and Internet transmissions and audio appli-
cations. While there 1s some variation 1n sampling rate for
the conversion of the analog audio signals to the digital
format, the most current systems receive and process digi-
tized audio data generally based on the PCM process devel-
oped 1n the 1970s.

In other words, there have been no fundamental improve-
ments to the basic PCM technology. Formats with more bits
and bandwidth have been added, but the PCM mechanism
(analog to digital, and digital to analog conversions) have
remained generally unchanged to present time. Some forms
of PCM combine signal processing with coding and com-
pression.

SUMMARY OF THE INVENTION

When comparing the digitized audio with analog signals,
many recording engineers and musicians have complained
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2

over the course of the last 40 years that PCM-transformed
digital audio and sound 1s fatiguing and much less enjoyable
than analog audio, where the audio signals are not trans-
formed to a digital format. The iventor of the present
invention addressed this problem by undertaking a scien-
tifically-based study and analysis of the physical as well as
psychological effects of the PCM-transformed digital audio
signals on the listeners.

The computer devices, digital phones/telephony and other
known digital audio applications and devices recerve analog
data that represents input sound and convert it to a digital
format. In a PCM stream, the amplitude of the analog signal
may be sampled regularly at some (preferably uniform
intervals), and each sample 1s quantized to the nearest value
within a range of digital steps.

One feature of the present invention 1s an audio process-
ing computerized system for processing of audio signals that
includes (1) a source of audio signals, producing an analog
audio signal as input; (2) a digital to analog converter,
converting the analog audio signal to digital; (3) a digital
system processor, having a computer processor and memory
or circuitry for processing the input audio signal using an
equalization, a reverberation and a volume setting that 1s
measured to produce an audio output signal that has more
beneficial health response on human physiological functions
than an unprocessed PCM digital signal or a base measure-
ment without any audio signal, as measured by at least one
bio-sensor attached to at least one listener. One of the
features and results of the present invention 1s a quantifiable
improvement ol at least one physiological function of the
listener.

The system may also include a number of bio-sensors
attached to the at least one listener, to measure the bio-signal
response related to a central nervous system, a liver or a
kidney function of the listener. The bio-signal responses
related to the central nervous system, the liver and the
kidney function of the listener using at least one embodi-
ment produce results 1n 1 the range of 50-60 using the
Avatar health testing bio-sensor measuring system.

Another feature of the present invention 1s applying the
reverberation settings that include a reverberation time
period 1n a range from about 0.05 to 0.5 seconds 1n at least
one embodiment. In other embodiments, the reverberation
time may be set to 0.1 seconds or near 1t (within —0.02 to
+0.2 seconds range).

An additional feature of the present invention is an HF
damping setting that 1s 1n a range ifrom about 6 to 8 kHz 1n
at least one embodiment. In other embodiments, the HF
damping setting may be set at 7500 Hz (7.5 kHz) or near 1t
(within -1 to +1 kHz range).

A further feature of the present invention 1s applying the
reverberation amplitude setting that imncludes a dry rever-
beration setting in a range from about -0.1 to -2.0 dB range
in at least one embodiment. In other embodiments, the dry
reverberation rate may be set to —0.25 dB or near it (within
—-0.05 to +0.25 dB range).

Yet another feature of the present invention 1s applying a
wet reverberation setting 1s in a range from -99.9 to -97.9
dB 1n at least one embodiment. In other embodiments, the
wet reverberation setting may be set to —99.683 dB or near
it (within -0.5 to +0.1 dB range).

A turther feature of the present invention is also applying
equalization settings, with Q setting at —0.26 or near it, a 40
Hz frequency setting at +0.2 dB or near 1t, a 2 kHz frequency
setting at —0.2 dB or near it, and a 12 kHz frequency setting
at +0.2 dB or near 1t.
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One or more additional features of the present mnvention
in at least one alternative embodiment may include the
following Reverb settings:

(a) a Pre-Delay setting 1n a range from 40 to 120 ms, and
may use a default setting for Pre-Delay at 100.8 ms or near
it.

(b) a Delay time setting 1n a range ifrom 0.01 to 0.99 sec.,
and may use a default setting for Delay time setting at 0.32
seC or near it.

(c) a Direct Signal to Early Signal Ref ratio in a range
from 20 to 80%, and may use a default setting at 57.2% or
near it.

(d) a Tail Decay setting 1in a range from 0.10 to 2.0%, and
may use a default setting at 0.64% or near 1t.

(¢) an Early Rel. Reverb Level i a range from —-30 to O
dBFS, and may use a default setting at 0 dBFS or near 1t. The
dBES refers to Decibels relative to full scale, which 1s a unit
of measurement for amplitude levels 1 digital audio sys-

tems.
(1) a Tail Level for Reverb 1n a range from -25 to 0 dBFS,

and may use a default setting at —10.4 dBFS or near 1it.

(g) a Wet to Dry si1gnal ratio in a range from O to 35%, and
may use a default setting at 1% or near 1t.

(h) a Damping Freq. Low 1n a range from 50 to 500 Hz,
and may use a default setting at 302 Hz or near it.

(1) a Damping Freq. High 1n a range from 5000 to 14,000
Hz, and may use a default setting of 7854 Hz or near 1t.

(1) a Filter Center Freq. 1n a range from 8000 to 16,000
Hz, and may use a default setting of 10300 Hz or near it.

(k) a Filter Gain 1n a range from -4 to =25 dBFS, and may
use a default setting of —18.8 Hz or near 1t.

Yet one or more additional features of the present mnven-
tion 1n at least one additional embodiment may include the
following Reverb settings:

(a) a Pre-Delay setting in a range from 40 to 120 ms, and
may use a default setting for Pre-Delay at 100.8 ms or near
it.

(b) a Delay time setting in a range from 0.01 to 0.99 sec.,
and may use a default setting for Delay time setting at 0.32
seC or near 1it.

(c) a Direct Signal to Early Signal Ref ratio 1n a range
from 20 to 80%, and may use a default setting at 57.2% or
near 1it.

(d) a Tail Decay setting in a range from 0.10 to 2.0%, and
may use a default setting at 0.64% or near 1t.

(¢) an Early Rel. Reverb Level i a range from -30 to O
dBFS, and may use a default setting at 0 dBFS or near 1t. The
dBES refers to Decibels relative to full scale, which 1s a unit
of measurement for amplitude levels 1n digital audio sys-
tems.

(1) a Tail Level for Reverb 1n a range from -25 to 0 dBFS,
and may use a default setting at —10.4 dBFS or near 1it.

(g) a Wet to Dry signal ratio 1n a range from 0.1 to 20%,
and may use a default setting at 1% or near 1it.

(h) a Damping Freq. Low 1n a range ifrom 50 to 500 Hz,
and may use a default setting at 302 Hz or near it.

(1) a Damping Freq. High 1n a range from 5000 to 14,000
Hz, and may use a default setting of 6000 Hz or near 1t.

(1) a Filter Center Freq. 1n a range from 80 to 300 Hz, and
may use a default setting of 166 Hz or near it.

(k) a Filter Gain 1n a range from -2 to 2 dBFS, and may
use a default setting of 0.5 dBFS or near it.

A Filter Type for these Reverb setting may be a “shelf
filter” and the Reverb type may be “room”™.

Another features of the present invention 1n at least one
alternative embodiment include the following EQ settings:
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(a) a Gain 1 a range from 0.1 to 1 dB, and may use a
default setting for Gain at 0.1 dB or near it.

(b) a Center Freq. in a range from 4000 to 6000 Hz, and
may use a default setting at 5000 Hz or near 1it.

(¢) a Quality Factor in a range from 0.10 to 1.0 ), and may
use a default setting at 0.26 Q or near 1t.

A Filter Type for these EQ setting may be a “bell” filter.

Another feature of the present invention 1s also including
a synthesizer or a controller for processing audio signals
from a source of audio signals as part of the overall system.

Yet another feature of the present invention is also includ-
ing a digital to analog converter, for converting the pro-
cessed digital audio signals to analog and an output device
for producing the analog audio output based on the pro-
cessed audio signals as part of the overall system.

The present invention may utilize a number of different
digital data formats for the input data that undergoes the
equalization, the reverberation and the volume settings
transformations 1n accordance with the present invention.
These data format may be a WAV, AIFF or MP3 digital data
format. The same data formats may be utilized for the
transmission of the output data to another audio or computer
device.

These and other beneficial features and advantages of the
present mvention are disclosed in detail hereinafter with
reference to the accompanying drawings and description of
various embodiments and features of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1llustrates a general system and components of the
system that may utilize the present mnvention and operate 1n
accordance with at least one embodiment.

FIG. 2 illustrates a general method of sampling and
quantization of an audio signal for a 4-bit linear PCM
transformation of an audio signal.

FIG. 3 illustrates a general step function that 1s utilized as
part of general PCM transformation of an analog signal to
digital format, 1llustrating diflerences between discrete digi-
tal values and the smooth audio curve.

FIGS. 4A and 4B are charts of a pilot Avatar Test
conducted on individuals 1n three control groups, and assess-
ing function of liver, kidneys and central nervous system 1n
the group using the PCM-digitized signals and modified
signals 1n accordance with at least one embodiment of the
present 1nvention.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

In at least one embodiment, the present invention relates
to methods and systems for controlling characteristics of
sounds that may be generated by audio devices, such as
musical instruments or audio sounds recorded through a
microphone, where the analog sounds are processed by any
type of PCM or similar analog-to-digital conversion into a
digitized audio data.

Reterring to FIG. 1, an audio iput signal or sound 110 1s
generated by a person or a musical mstrument, such as, for
example, a guitar, violin, piano, keyboard, drums, winds,
other mstruments or a synthesizer, DJ-controller 115, or
generated by a computer or an audio mput device, like a
microphone 118. The generated audio 1nput signal or sound
110 could be analog or digital. If 1t 1s analog, will typically
undergo conversion from analog-to-digital as part of a PCM
process 120 1n a synthesizer, mixer or digital processor, or
through a codec 1n a mobile phone 130, a computer device
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140 or any type of an audio signal mput processing device
with digital signal processing capabilities. The conversion
from analog-to-digital may be done by a software codec,
executed by a processor 150, which executes computer
instructions stored in computer memory 160. 5

Alternatively, the analog-to-digital conversion could be
performed by a hardware codec or circuitry 170 (not shown),
which might operate as an application-specific integrated
circuit (ASIC) 1n the audio input device, or 1n the computer,
mobile phone, synthesizer, DJ-controller or other similar 10
audio processing devices. An application-specific integrated
circuit 1s an integrated circuit (IC) chip customized for a
particular use, rather than intended for general-purpose use.
For example, a chip designed to run in a digital voice
recorder 1s an ASIC. 15

The computer devices, digital phones/telephony and other
known digital audio applications and devices could receive
and process analog audio data that represents mput sound
through a microphone and convert 1t to a digital format.
Alternatively, the audio mput devices may receive already 20
digitized audio signal as mput.

In a PCM stream, the amplitude of the analog signal may
be sampled regularly at some (preferably uniform intervals),
and each sample 1s quantized to the nearest value within a
range ol digital steps. Modulation and analog to digital 25
conversion of an audio signal 1s described with reference to
FIG. 2, which illustrates an example of sampling and
quantization of an audio signal 210 for 4-bit linear PCM
process.

An audio signal 210 1s 1n a form of a sine wave, which 1s 30
sampled at regular intervals, shown as vertical lines 220. For
cach sample, one of the available values 230 (on the y-axis)
1s chosen. The PCM process 1s commonly implemented on
a single IC called an analog-to-digital converter (ADC). As
a result of the process, a fully discrete digital representation 35
of the mput digital signal 240 (a few examples are marked)
can be easily encoded as digital data 250 (not shown) for
storage or manipulation. This digitized audio signal can be
turther processed, compressed, transierred or stored on a
digital media for replay or transmission over the network. 40

Several PCM streams could also be multiplexed into a
larger, aggregate data stream, generally for transmission of
multiple streams over a single physical link. One such
known technique 1s called time-division-multiplexing and 1s
widely used, notably 1n the modern public telephone system. 45

The digital signal may also be converted back to analog
through a digital-to-analog converter 170 (DAC) for repro-
duction. For example, the digitized audio 1s converted from
the digital data to an analog sound for replaying audio
signals through one or more speakers 180, as shown in FIG. 50
1. The electronics involved in producing an accurate analog
signal from the discrete digital data are similar to those used
for generating the digital signal. The known DAC devices
could be either software or hardware based. They produce a
voltage or current (depending on type) that represents the 55
value presented on their digital inputs. This output 1s then
generally filtered and amplified through an amplifier unit
(not shown) for reproduction and drive the amplitude and
characteristics of the audio sound that comes through the
speakers 180. 60

In order to restore or recreate the original audio signal
from the sampled data, a demodulator can apply the proce-
dure of modulation 1n reverse. After each sampling period,
the demodulator reads the next value and transitions the
output signal to the new value. As a result of these transi- 65
tions, the signal gains a significant amount of high-fre-
quency energy due to aliasing effects. In order to remove
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these undesirable frequencies, the demodulator may pass the
signal through a reconstruction filter that suppresses energy
outside the expected frequency range.

FIG. 3 illustrates a general step function that 1s utilized as
part of general PCM transformation of an analog signal to
digital format. As shown, the digital discrete value that 1s
utilized for the actual representation of an audio at each
point 320, 321 and 322 (as examples) 1s an approximation of
the actual audio signal at that point because of the binary
(digital) nature of each digital values assigned at each
discrete interval.

As a result the digitized set of values differs from the
smooth audio sound at points 310, 311 and 312 (as
examples). Because of this inherent difference between the
original analog audio and the digitized sound, many musi-
cians and recording engineers have often been complaining
about the less pleasant listening experience when using
digitized sound than when listening to the live or non-
digitized sound.

In order to address these well-known complaints and
concerns about digitized audio, the mventor of the present
has undertaken a scientific study of bio-signals and the
ellects of the digitized sound on the specific bio-signals and
quantifiable physiological changes 1n different control
groups. The unusual and unexpected results using at least
one embodiment of the present invention are described
below with reference to FIGS. 4A and 4B.

The bio-signals are signals that are generated by biologi-
cal beings that can be measured and monitored. For
example, the electroencephalographs, galvanometers, and
clectrocardiographs are just some devices that could be used
to measure and monitor bio-signals generated by humans.
Other types of monitoring devices that can identily and
quantily function of certain body organs or the overall
nervous systems or well-being of a person could also be
used.

As an example, a human brain generates bio-signals such
as electrical patterns, which may be measured or monitored
using an electroencephalogram (EEG). These electrical pat-
terns, or brainwaves, are measurable by devices such as an
EEG. Typically, an EEG will measure brainwaves in an
analog form. Then, these brainwaves may be analyzed either
in their original analog form or 1n a digital form after an
analog to digital conversion. Measuring and analyzing bio-
signals such as brainwave patterns can have a variety of
practical applications.

In at least one embodiment, the measuring of the bio-
signals provided unknown and unexpected results and con-
clusions about the use of digitized sound. It also allowed to
determine and test settings that actually improve the physi-
ological condition of, as well as overall listening experience
to the PCM digital audio for, a listener 1n accordance with
at least one embodiment of the present invention.

In accordance with at least one embodiment, the present
invention utilizes the UMU technology, which improves and
modifies any type of PCM digital audio to make 1t better for
human health and overall human experience. UMU technol-
ogy 1s based on and applies a specifically selected and
unique combination of reverberation setting or a reverbera-
tion setting with a particular type of equalization setting or
equalization setting range and precisely calibrated amplitude
setting or setting range.

The determined settings have been tested based on several
control groups and have been determined to enhance the
brain response and improve several physiological compo-
nents that were monitored i the control groups using
bio-signal devices.
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One of the features of UMU technology of the present
invention 1s the ability to create a smooth wavetorm for the
audio from the non-continuous sampled, PCM-processed
and digitized audio signals. Referring to FIG. 3, the specific
settings for reverberation and equalization utilized 1n at least
one embodiment result in the “filling 1n” or adding the gaps
that exist between the original smooth analog sine wave at
points 310, 311 and 312 (given as examples), representing,

the original analog audio signal, and the corresponding
discrete points 321, 322 and 322 (given as corresponding
examples) that indicate the sampled PCM-processed digital
audio signals. In other words, of the features of the present
invention 1s that 1t fills in the spaces 1n the step function
wavetorm shown 1n FIG. 3 with original music information,
utilizing reverberations and equalization settings, without
any additional sound eflects, noise or non-original modifi-
cations.

Another feature of the present invention 1s that it 1s not
intended to be a sound eflect and produces a sonic change
that 1s extremely subtle or mnaudible to a human. In other
words, the added or *“filled 1n” audio into the gaps produce
virtually no audible eflect and do not alter the music or
sound content.

In accordance with at least one embodiment, the present
invention utilizes the following settings that may be applied
as mput into a digital audio processing system and provide
the desired results.

TABLE 1

Reverberation settings:

Reverb Time .1 s or near (for example, within —.02 to +0.2 seconds
range)

HEF Damping 7500 Hz or near (for example, within -1 to +1 kHz range)
Reverberation amplitude
Dry —.25 dB or near (within —-0.05 to +0.25 dB range)
Wet -99.68 dB or near (within -0.5 to +0.1 dB range).
Equalization:
Q: .26 or near
40 Hz: +.2 dB or near
2 kHz: —.2 dB or near
12 kHz: +.2 dB or near

The settings set forth 1n Table 1 may be also be utilized
as default setting and changed to different settings at a later
time 1n accordance with other embodiments. In other
embodiments, the settings may vary within an indicated
range, and still achieve the desired results and include the
functionality of the present mnvention. The possible ranges
for various settings 1n accordance with at least one embodi-
ment of the present mvention are set forth 1 Table 2 below.
Each may be applied as input into a digital audio processing
system and provide the desired results.

TABLE 2

Reverberation settings:

Reverb Time in a range from 0.05 to 0.5 seconds, or near

HF Damping in a range from 6 to 8 kHz, or near
Reverberation amplitude
Dry in a range from -0.1 to —-2.0 dB, or near
Wet in a range from -99.9 to -97.9 dB or near
Equalization:
Q: .26 or near
40 Hz: +.2 dB or near
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TABLE 2-continued

2 kHz:
12 kHz:

—.2 dB or near
+.2 dB or near

The “reverberation time” refers to a time measurement
that the amount of time that it takes for the sound to “fade
away’ (usually 1in an enclosed area), measured after the
source of sound has stopped. The HF Damping refers to the
“high frequency damping”, which 1s the reduction of energy
or oscillation at or over certain set high frequency.

The “dry” typically refers to the input signal and “wet” to
the output (eflected or processed) signal, and a wet/dry
setting on the mixer or amplifier will control the mix of the
two. In other words, if a particular setting 1s set to 100% wet,
it means that there 1s no original “dry” (1input signal), and a
person would typically hear only the reverberations, and not
the original sound. The “Q” in the equalization settings
refers to the width of the EQ band that 1s being adjusted. The

40 Hz, 2 kHz and 12 kHz refer to different EQ frequency
settings and ranges.

Versions with a more audible effect can be created by
mampulating these settings of the reverb, eq, and amplitude,
and can be useful for some additional applications, and
accomplish the desired results in accordance with at least
one embodiment of the invention.

In accordance with at least one other embodiment, the
present mvention may utilizes the following settings that
may be applied as mput into a digital audio processing
system and provide the desired results of the present mnven-
tion.

TABLE 3

Reverberation settings:

100.8 ms or near
0.32 sec or near it
57.2% or near it

Pre-Delay setting

Decay Time setting

Direct Signal to Early Signal Ref.
Ratio

Tail Decay

Early Ref. Reverb Level

Tail Level for Reverb

Wet to Dry signal ratio

Damping Freq. Low

Damping Freq. High

0.64% or near it

0O dBFS or near it
-10.4 dBFS or near it
1% or near it

302 Hz or near it
7854 Hz or near it

Filter Center Freq. 10300 Hz or near it
Filter Gain —18.8 Hz or near it
Filter Type Shelf
Reverb Type Room

Equalization:

0.1 dB or near it
5000 Hz or near it
0.26 Q or near 1t
Bell

Gain

Center Freq.
Quality Factor
Filter Type

The settings set forth 1n Table 3 may be also be utilized
as default setting and changed to other settings at a later time
in accordance with other embodiments. In other embodi-
ments, the settings 1n Table 3 may vary within an indicated

range, and still achieve the desired results and include the
functionality of the present invention.

The possible ranges for various settings 1 accordance
with at least one embodiment of the present invention are set
forth 1n Table 4 below. Each may be applied as input 1nto a
digital audio processing system and provide the desired
results.
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TABLE 4

Reverberation settings:

Pre-Delay setting

Decay Time setting

Direct Signal to Early Signal Ref.
Ratio

Tail Decay

Early Ref. Reverb Level

Tail Level for Reverb

Wet to Dry signal ratio

Damping Freq. Low

Damping Freq. High

in a range from 40 to 120 ms,
in a range from 0.01 to 0.99 sec
in a range from 20 to 80%

in a range from 0.10 to 2.0%
in a range from -30 to O dBFS
in a range from -25 to O dBFS
in a range from O to 35%

in a range from 50 to 500 Hz
in a range from 5000 to 14,000 Hz

Filter Center Freq. in a range from Y000 to 16,000 Hz
Filter Gain in a range from -4 to -25 dBFS
Filter Type Shelf
Reverb Type Room

Equalization:

Gain

Center Freq.
Quality Factor
Filter Type

in a range from 0.1 to 1 dB
in a range from 4000 to 6000 Hz

in a range from 0.10 to 1.0 Q
Bell

In accordance with another embodiment, the present
invention may utilizes the following Reverberation settings
that may be applied as iput into a digital audio processing,
system and provide the desired results of the present inven-
tion. The Equalization settings set forth 1n Tables 1-4 may be
utilized with the Reverberation settings described below.

TABLE 5

Reverberation settings:

100.8 ms or near
0.32 sec or near it
57.2% or near it

Pre-Delay setting

Decay Time setting

Direct Signal to Early Signal Ref.
Ratio

Tail Decay

Early Ref. Reverb Level

Tail Level for Reverb

Wet to Dry signal ratio

Damping Freq. Low

Damping Freq. High

0.64% or near it

O dBFS or near it
-10.4 dBFS or near it
1% or near it

302 Hz or near 1t
6000 Hz or near it

Filter Center Freq. 166 Hz or near it
Filter Gain —-0.5 dBFS or near it
Filter Type Shelf

Reverb Type Room

The settings set forth in Table 5 may be also be utilized
as default setting and changed to other settings at a later time
in accordance with other embodiments. In yet other embodi-
ments, the settings 1n Table 5 may vary within an indicated
range, and still achieve the desired results and include the
functionality of the present invention. The possible ranges
for various Reverberation settings in accordance with at
least one embodiment of the present invention are set forth
in Table 6 below. Each may be applied as input into a digital
audio processing system and provide the desired results. The
Equalization settings set forth in Tables 1-4 may be utilized
with the Reverberation settings described below.

TABLE 6

Reverberation settings:

in a range from 40 to 120 ms,
in a range from 0.01 to 0.99 sec.
in a range from 20 to 80%

Pre-Delay setting

Decay Time setting

Direct Signal to Early Signal Ref.
Ratio

Tail Decay

Early Ref. Reverb Level

Tail Level for Reverb

in a range from 0.10 to 2.0%
in a range from -30 to O dBFS
in a range from -25 to O dBFS
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TABLE 6-continued

Reverberation settings:

in a range from 0.1 to 20%
in a range from 30 to 500 Hz

in a range from 5000 to 14,000 Hz

Wet to Dry signal ratio
Damping Freq. Low
Damping Freq. High

Filter Center Freq. in a range from X0 to 300 Hz
Filter Gain in a range from -2 to -2 dBFS
Filter Type Shelf

Reverb Type Room

Avatar Control Group Tests.

In order to determine the actual physiological eflects of
the reverb, eq and amplitude settings 1n accordance with at
least one embodiment, the present invention tested several
groups of individuals 1n three separate control groups,
testing the physiological effects of UMU technology using
Avatar computer software and bio-signals.

The Avatar Health Testing system (described at www.a-
vatar-health-test-system.com) 1s a computer software prod-
uct produced by https://veradyne.com, and based on the
work of Heinrich Voll in the 1950°s. Avatar results have been
correlated 1n many tests with MRI, blood tests, and other
accepted diagnostic tests in Western medicine. One of sev-
eral advantages of Avatar testing 1s that 1t provides instant
results with no noise or human sensing (non-invasive) that
are repeatable and precisely documented.

Referring to FIGS. 4A and 4B, in the imitial tests, three
control groups of four people 410, 412, 414 and 416 were
tested 1n the same room, at the same time, using the same
musical file, and the same playback equipment. The column
420 of the table indicates the first control group, where no
digital sound or music was played to each of the four persons
410,412, 414 and 416. The column 430 of the table indicates
the second control group of four individuals where PCM-
processed digital signals, without any specialized UMU
processing, were played. The column 440 of the table
indicates the third control group of four individuals, where
the signals were processed using the UMU processing in
accordance with at least one embodiment of the present
ivention.

As part of the Avatar Health Test, the bio-signal sensors
were attached to each of four subjects 410, 412, 414 and 416,
in order to measure the Central Nervous System function
and responses 451, the liver function and responses 452 and
kidney function and responses 453 for each individual in
cach control group. The bio-signal readings and evaluations
were done for four individuals when no audio or sound being
provided as input 420 (as a base line). A bio-signal reading
was done with regular PCM digital audio signals 430 and
then another bio-signal reading and analysis was done with
the UMU processed audio signals 440, in accordance with
present invention.

For all three bio-signal markers, a reading of 50 1s
considered optimum for all three measured functions. Read-
ings of over 50 shows 1rritation or intlammation. Readings
of less than 50 indicate dystunction. After the recording the
bio-signals from all three control groups, the results for each
individual (in each group) were compared as shown 1n
graphical representations 461, 471, 481 and 491—the base
group, 462, 472, 482 and 492, respectively—the regular
PCM digital signal group and 463, 473, 483 and 493,
respectively—the group receiving the UMU processed sig-
nals, respectively shown 1n FIGS. 4A and 4B.

The base group with no music showed bio-signal readings
typically 1 60’s 70’s, 80’s. For instance, for the individual
410 1n the first control group 420 (with no digital music or
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audio), the Central Nervous System bio-signal indicator 451
showed a reading at 67.2. For the same 1ndividual, the liver
function indicator 452 showed a reading of 75.7 and the
kidney function indicator 453 showed a reading o1 69.7. The
readings are for the individual 410 1n the first control group
are shown graphically in the box 461.

For the same 1individual 1n the second control group 430
(with PCM digital signal being provided), the Central Ner-
vous System bio-signal indicator 451 showed a reading of
14.4, the liver function indicator 452 showed a reading of
44.5 and the kidney function indicator 453 showed a reading
ol 40.0. The bio-signal feedback readings for the individual
410 1n the second control group 430 are shown graphically
in the box 462. As indicated, all bio-signal indicators show
readings well below 30 for this control group.

In comparison, for the same individual 410 1n the third
control group 440 (where UMU processing has been applied
to the digital signals 1n accordance with at least one embodi-
ment), the Central Nervous System bio-signal indicator 451
showed a reading of 53.9, while the liver function bio-signal
indictor 452 showed a reading of 55.5, and the kidney
function bio-signal indicator showed a reading of 52.4. The
graphical representation of the bio-signal indicators for the
first individual 410 using the UMU process of the present
invention (the third control group) 1s shown 1n the graphical
box 463.

Similar readings and comparison was done for individuals
412, 414 and 416 in three control groups. For the second
individual 412 1n the first control group 420 (base line group,
without any audio signal), the Central Nervous System
bio-signal sensor 451 showed a reading of 76.9, the liver
bio-signal sensor 452 showed a reading of 85.5, and the
kidney bio-signal sensor 453, showed a reading of 81.3. This
readings are graphically illustrated in the graphical box 471.

For the same 1individual 1n the second control group 430
(with PCM digital signal being provided), the Central Ner-
vous System bio-signal indicator showed a reading of 35.2,
the liver function indicator showed a reading of 91.1 and the
kidney function indicator showed a reading of 29.9. The
readings for the individual 412 1n the second control group
430 are shown graphically 1n the box 472. In comparison, for
the same individual 412 in the third control group 440
(where UMU processing has been applied to the digital
signals 1n accordance with at least one embodiment), the
Central Nervous System bio-signal indicator 451 showed a
reading of 51.7, while the liver function bio-signal indictor
452 showed a reading of 55.2, and the kidney function
bio-signal indicator showed a reading of 51.0. The graphical
readings for the second individual 412 using the UMU
process ol the present invention 1s shown in the graphical
box 473. Again, this illustrates a much healthier response
when using the UMU processing of the present invention.

For the third individual 414 1n the first control group 420
(base line group, without any audio signal), the Central
Nervous System bio-signal sensor 451 showed a reading of
69.5, the liver bio-signal sensor 452 showed a reading of
73.8, and the kidney bio-signal sensor 453, showed a reading
of 74.0. These readings are graphically illustrated in the
graphical box 481.

For the same individual 414 in the second control group
430 (with PCM digital signal being provided), the Central
Nervous System bio-signal indicator showed a reading of
41.2, the liver function indicator showed a reading of 81.5
and the kidney function indicator showed a reading of 45.7.
The readings for the individual 414 in the second control
group 430 are shown graphically 1n the box 482. In com-
parison, for the same individual 414 in the third control
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group 440 (where UMU processing has been applied to the
digital signals 1n accordance with at least one embodiment),
the Central Nervous System bio-signal indicator showed a
reading of 53.8, while the liver function bio-signal indictor
showed a reading of 53.4, and the kidney function bio-signal
indicator showed a reading of 52.4. The graphical readings
for the third individual 414 using the UMU process of the
present invention are shown 1n the graphical box 483. Again,
this 1llustrates a much healthier response when using the
UMU processing of the present invention.

For the fourth individual 416 in the first control group 420
(base line group, without any audio signal), the Central
Nervous System bio-signal sensor 451 showed a reading of
63.4, the liver bio-signal sensor 452 showed a reading of
79.0, and the kidney bio-signal sensor 453 showed a reading
of 80.1. These readings are graphically illustrated in the
graphical box 491.

For the same individual 416 1n the second control group
430 (with PCM digital signal being provided), the Central
Nervous System bio-signal indicator showed a reading of
33.35, the liver function indicator showed a reading of 35.4
and the kidney function indicator showed a reading of 40.1.
The readings for the individual 416 in the second control
group 430 are shown graphically 1n the box 492. In com-
parison, for the same individual 416 in the third control
group 440 (where UMU processing has been applied to the
digital signals 1n accordance with at least one embodiment),
the Central Nervous System bio-signal indicator showed a
reading of 50.1, while the liver function bio-signal indictor
showed a reading of 53.0, and the kidney function bio-signal
indicator showed a reading of 57.9. The graphical readings
for the fourth individual 416 using the UMU process of the
present invention 1s shown in the 493 graphical box. Again,
this 1llustrates a much healthier response when using the
UMU processing of the present invention.

To summarize, the Avatar medical test conclusively
showed that the bio-signal sensor indications taken from the
same 1ndividuals, under the same conditions, using the
standard PCM digital processing produces far inferior physi-
ological results than the same bio-signal sensor data col-
lected while applying the UMU correction processing in
accordance with present invention, using the described
equalization, reverberation and volume settings. Thus, the
results indicate that listening to music that has been pro-
cessed with UMU, 1n accordance with at least one embodi-
ment, 1s better for human health than not listening to music
at all, or using standard PCM digital process for conversion.

The present invention may be applied to all different types
of PCM digital audio formats—WAYV, AIFF, MP3 and so
forth—producing the same better and more beneficial result
on the human health when listening to the UMU processed
audio signals, which enhance all PCM digital audio formats
and reduce or eliminate the negative eflects on human
physiology (when listening to standard PCM digital music
or audio signals).

The above embodiments and 1llustrative descriptions of
the application of the principles of the present invention are
intended to enable a person skilled 1n the art to make or use
the disclosed invention. They are not mtended to be either
exclusive, exhaustive or limiting on the scope of the inven-
tion described and claimed herein.

Other vanations or modification could be used and
applied by a person skilled in the art without deviating from
the scope and spirit of the present mnvention. Such modifi-
cations and alternatives arrangements are not intended to be
outside the scope of the present invention and are intended
to be covered by it. The mvention title and abstract are not
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intended to limit the claimed invention or cover multiple
embodiment and all various features of the claimed 1nven-
tion.

I hereby claim:

1. A method of processing audio signals comprising:

receiving an analog audio signal as input from at least one
source of audio signals;

performing a digital to analog conversion by converting
the analog audio signal to a digital format;

performing sampling on the analog audio signal;

processing the digital converted audio signal using a
digital system processor, having a computer processor
and memory or circuitry, by applying an equalization,
a reverberation and a volume setting that 1s measured to
produce an audio output signal that has a more benefi-
cial health response on at least one human physiologi-
cal functions than an unprocessed PCM digital signal or
a base measurement without any audio signal,

measuring the physiological functions of at least one
listener using one or more bio-sensors attached to the at
least one listener, the sensors configured to measure the
at least one 1mproved physiological function of the
listener,

wherein the measuring of the physiological functions of
the at least one listener using the attached bio-sensors
includes measuring the bio-signal responses related to
a central nervous system, a liver and a kidney functions
of the listener.

2. A method of processing audio signals comprising:

receiving an analog audio signal as input from at least one
source of audio signals;

performing a digital to analog conversion by converting
the analog audio signal to a digital format;

performing sampling on the analog audio signal;

processing the digital converted audio signal using a
digital system processor, having a computer processor
and memory or circuitry, by applying an equalization,
a reverberation and a volume setting that 1s measured to
produce an audio output signal that has a more benefi-
cial health response on at least one human physiologi-
cal functions than an unprocessed PCM digital signal or
a base measurement without any audio signal,

measuring the physiological functions of at least one
listener using one or more bio-sensor attached to the at
least one listener, the sensors configured to measure the
at least one improved physiological function of the
listener,

wherein the bio-sensors attached to the at least one
listener indicate bio-signal responses related to the
central nervous system, the liver and the kidney func-
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tion of the listener being 1n the range of 50-60, when
measured using an Avatar health testing bio-sensor
measuring system.

3. A method of claim 1, wherein applying the reverbera-
tion setting includes applying a reverberation time period in
a range from 0.05 to 0.5 seconds, and an HF damping setting
in a range of from 6 to 8 kHz.

4. A method of claim 3, wherein applying the reverbera-
tion setting 1includes applying a dry reverberation setting in
a range from -0.1 to —2.0 dB, and a wet reverberation setting
in a range from -99.9 to -97.9 dB.

5. Amethod of claim 4, wherein applying the equalization
setting includes applying a width of EQ or Q setting at about
-0.26, a 40 Hz frequency setting at about +0.2 dB, a 2 kHz
frequency setting at about —0.2 dB, and a 12 kHz frequency
setting at about +0.2 dB.

6. A method of claim 1, wherein applying the reverbera-
tion setting imcludes applying a pre-delay setting 1n a range
from 40 to 120 ms, a delay time setting 1s 1n a range from
0.01 to 0.99 seconds, a direct signal to early signal reference
ratio i a range from 20 to 80% and a tail decay 1n a range
from 0.10 to 2.0%.

7. A method of claim 6, wherein applying the reverbera-
tion setting includes a wet to dry signal ratio 1n a range from
0 to 35%, a damping frequency low setting 1n a range from
50 to 3500 Hz, a damping frequency high setting 1n a range
from 5000 to 14,000 Hz, a filter center frequency in a range
from 8000 to 16,000 Hz and a filter gain 1n a range from —4
to -25 dBFS.

8. Amethod of claim 7, wherein applying the equalization
setting includes a gain setting 1n a range from 0.1 to 1 dB,
a center frequency setting 1n a range from 4000 to 6000 Hz
and a quality factor setting 1n a range from 0.10 to 1.0 Q.

9. A method of claim 6, wherein applying the reverbera-
tion setting includes an early reference level 1n a range from
-30.0 to 0 dBFS, a tail level in a range from -25.0 to O
dBFS, a wet to dry signal ratio 1n a range from 0.1 to 20%,
a damping frequency low setting 1n a range from 50 to 500
Hz, a damping frequency high setting 1n a range from 5000
to 14,000 Hz, a filter center frequency in a range from 80 to
300 Hz, and a filter gain in a range from -2 to -2 dBFS.

10. A method of claim 9, wherein applying the equaliza-
tion setting includes a gain setting 1n a range from 0.1 to 1
dB, a center frequency setting in a range from 4000 to 6000
Hz and a quality factor setting 1n a range from 0.10 to 1.0 Q.

11. A method of claim 1, further comprising performing a
digital to analog conversion on the processed digital audio
signals by converting to analog, and further transmitting the
processed audio signal to an output device.
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