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7) ABSTRACT

The present invention provides a biofeedback system and
method for the purpose of allowing a human subject to
consciously synchronize one’s rhythm of breathing with
one’s natural heart rhythm for purposes of maximizing
coherence of one’s heart rate variability pattern and conse-
quent enhancement of physiological/psychological well
being. It accomplishes this by facilitating a biofeedback

(21) Appl. No.: 10/699,025 §ignal that indicates to the human subject precisel.y Whep to
inhale and exhale such that the breathing cycle will achieve
(22) Filed: Nov. 3, 2003 a high degree of alignment with the natural heart rate cycle.
It also specifies an instructive method for bringing a human
Publication Classification subject to an adequately coherent heart rate variability
pattern such that the preferred embodiment of the invention
GD It CL7 s A61B 5/04  can be applied.
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METHOD AND SYSTEM FOR CONSCIOUSLY
SYNCHRONIZING THE BREATHING CYCLE
WITH THE NATURAL HEART RATE CYCLE

FIELD OF THE INVENTION

[0001] The present invention relates to human physiology,
and in particular to a method and system of biofeedback
allowing a human subject to consciously control physiologi-
cal processes, more particularly, it allows a human subject to
achieve synchronization of one’s breathing cycle with one’s
natural heart rate cycle.

BACKGROUND OF THE INVENTION

[0002] The human heart is known to have its own nervous
system and its own natural tendency toward rhythm. For
purposes of this invention, there are two primary aspects to
this rhythm, the heartbeat rate, and the rate at which the
heartbeat rate changes otherwise known as heart rate vari-
ability. Heartbeat rate is usually specified in absolute number
of heartbeats occurring during a specified period. Heartbeat
rate variability, otherwise know as heart rate variability is
the change in heartbeat rate as occurs during a specified
period. Henceforth, heartbeat rate variability will be referred
to as heart rate variability.

[0003] While the heart has its own tendency toward
rhythm, it is closely coupled to breathing. The relationship
is such that as inhalation occurs, the heartbeat rate tends to
increase and as exhalation occurs, the heartbeat rate tends to
decrease. It is important to note that while the heartbeat rate
and breathing rate influence each other, the relationship is an
asynchronous one, that is, they are independent rhythms that
influence but do not directly control each other.

[0004] Tt is generally recognized that heart rate variability
is an indicator of physiological and emotional state, that is,
irregular incoherent heart rate variability indicates a condi-
tion of physiological/psychological stress. Alternatively,
highly coherent heart rate variability is indicative of a
condition of physiological/psychological harmony.

[0005] Accordingly, it is highly desirable to achieve and
maintain a highly coherent heart rate variability as life
circumstances permit. This having been said, with proper
training and the application of the method and apparatus of
the present invention, it is possible for a human subject to
rapidly achieve the desired state of high coherence of heart
rate variability and to monitor and reinforce the accuracy
and performance of said coherence on an ongoing basis.

[0006] The present invention takes advantage of the rela-
tionship between the breathing cycle and the natural heart
rate variability cycle to bring heart rate variability to the
desired state of coherence and the human subject to the
resultant state of physiological and emotional harmony. It
accomplishes this via conscious synchronization of the
breathing cycle with the natural heart rate variability cycle.

SUMMARY OF THE INVENTION

[0007] As previously described, a relationship exists
between the heartbeat rate specified in terms of heart rate
variability, and the breathing cycle. While the heart has its
own tendency toward a natural variable rhythm, there is a
strong correlation with breathing according to this specific
relationship: as inhalation occurs, there is a tendency for the

May 5, 2005

heartbeat rate to increase, as exhalation occurs, there is a
tendency for the heartbeat rate to decrease. It is important to
note that the relationship between the natural heart rate
variability cycle and the breathing cycle is indirect. This is
to say that while the heart rate variability cycle/breathing
cycle relationship exists, in untrained subjects, their align-
ment appears highly random. Consequently, these same
subjects exhibit a highly incoherent heart rate variability
pattern. As previously stated, maximal coherence of the
heart rate variability is achieved when the cycle of breathing
is synchronized with the natural heart variability cycle in
time and amplitude. The most direct and effective manner of
achieving this alignment is for the human subject to con-
sciously align them via biofeedback, i.e., present the human
subject with a biofeedback signal that indicates exactly
when to inhale and exactly when to exhale such that the
breathing cycle achieves exacting alignment with the natural
heart rate variability cycle. The present invention achieves
this by asserting a biofeedback signal to exhale just after the
peak positive heartbeat rate has been reached and a biofeed-
back signal to inhale just after the peak negative heartbeat
rate has been reached. Closely aligning the natural heart rate
peaks with breathing peaks is critical to achieving an overall
synchronization and resulting high degree of coherence of
the heart rate variability pattern.

[0008] For purposes of the present invention, we can
consider the cycles of heart rate variability, the periodicity of
increasing and decreasing of heartbeat rate, and the breath-
ing cycle, the periodicity of inhalation and exhalation, to be
two independent cycles as depicted in FIG. 1. The relative
synchronization of these cycles can vary between 0 and 180
degrees. When these cycles are completely out of phase,
heart rate variability is maximally incoherent, when these
cycles are completely in phase heart rate variability is
maximally coherent.

[0009] The invention defines the system and method of the
application of biofeedback for purposes of providing a
human subject the ability to consciously control their inha-
lation and exhalation so as to achieve the desired coherence
of heart rate variability. A present objective is to achieve
maximal alignment. As this is an emerging field of inquiry,
it is entirely likely that applications of value will be found
for other alignments, for example maximal misalignment, 45
degree out of phase, etc. It is understood that these alterna-
tive alignments are also within the scope of the present
invention.

[0010] Because the heart rate variability signal of the
untrained subject is typically highly erratic and synchrony of
said signal may be difficult to detect, a specific instructive
method employing other biofeedback devices and methods
is specified. Via the application of this instructive method,
the human subject is led to achieve a detectable level of
synchrony of their heart rate variability signal. Once
detected, the present invention can be readily used to
achieve optimal alignment of the subject’s breathing cycle
with their natural heart rate variability cycle.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

[0011] The accompanying drawing figures incorporated in
and forming a part of this specification illustrate several
aspects of the invention, and together with the description
serve to explain the principles of the invention.



US 2005/0096555 Al

[0012] FIG. 1 depicts the relative relationship between the
natural heart rate cycle and breathing cycle.

[0013] FIG. 2 depicts the natural heart rate cycle and
breathing cycle moving from misalignment to alignment and
resultant heart rate variability pattern.

[0014] FIG. 3 depicts a primary example of the moment
of biofeedback signal generation according to a preferred
embodiment of the present invention.

[0015] FIG. 4 depicts specific criterion for biofeedback
signal generation associated with the primary example of the
moment of biofeedback signal generation of FIG. 3.

[0016] FIG. 5 depicts the physical system of the preferred
embodiment of the present invention.

[0017] FIG. 6 depicts the algorithm for the preferred
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0018] The embodiments set forth below represent the
necessary information to enable those skilled in the art to
practice the invention and illustrate the best mode of prac-
ticing the invention. Upon reading the following description
in light of the accompanying drawing figures, those skilled
in the art will understand the concepts of the invention and
will recognize applications of these concepts not particularly
addressed herein. It should be understood that these con-
cepts and applications fall within the scope of the disclosure
and the accompanying claims.

[0019] The present invention allows a human subject to
achieve maximal regularity and coherence of heart rate
variability by synchronizing the breathing cycle with the
natural heart rate variability cycle. This is accomplished by
providing a biofeedback signal in the form of an audible,
visual, or sensory stimulus, to indicate when the subject
should begin inhalation and a second signal to indicate when
the subject should begin exhalation. These signals are
unique so the subject is able to clearly distinguish the
beginning of inhalation from the beginning of exhalation.

[0020] With reference to FIG. 1, the heart has its own
nervous system and a tendency toward its own natural
rhythm. FIG. 1 depicts the heart rate variability cycle, 101,
and the breathing cycle, 102. The positive peak of the heart
rate variability cycle, 103, indicates peak positive heart rate
or the maximum number of heart beats per minute. For the
purposes of discussion the peak positive rhythm is defined as
80 beat per minute (BPM). The negative peak of the heart
rate variability cycle, 104, indicates peak negative heart rate
or the minimum number of heart beats per minute. For the
purposes of discussion the peak positive rhythm is defined as
50 beat per minute (BPM). Let it be clear that 80 beats per
minute as the positive peak and 50 beats per minute as the
negative peak are merely used for purposes of example. The
breath is under control of the human central nervous system
and operates with a largely independent rhythm. Yet, there is
a strong correlation between the breath cycle and the natural
heart rate variability cycle as described prior.

[0021] FIG. 2 depicts the breathing cycle 201 and the
natural heart rate cycle 202 moving from misalignment to
alignment and the resultant heart rate variability cycle 203
moving from incoherence 204 to coherence 205. The syn-
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chrony between the natural heart rate variability cycle and
the cycle of breathing is highly variable ranging from being
highly synchronous (in-phase) to being highly asynchronous
(out of phase). This results in a highly periodic and coherent
heart rate variability pattern 205 vs. a highly aperiodic and
incoherent heart rate variability pattern 204, respectively. A
primary yet not limiting application of the present invention
is to lead a human subject to the preferred state of highly
periodic and coherent heart rate variability both in time and
amplitude.

[0022] FIG. 3, depicts the natural heart rate cycle and the
moments of biofeedback signal generation indicating exha-
lation 301 and inhalation 302. The desired state of highly
periodic and coherent heart rate variability is brought about
by aligning the cycle of breathing with the natural heart rate
cycle. This is accomplished by monitoring the heart rate
signal and providing biofeedback to the human subject so as
to allow the subject to synchronize their inhalation and
exhalation so as to be in phase with their heart rate pattern.
This requires that the human subject begin inhaling as the
natural heart rate signal begins increasing from its negative
peak, and conversely, to begin exhaling as the natural heart
rate begins decreasing from its positive peak.

[0023] It should be noted that for purposes of biofeedback
generation, the exact moment of alerting occurs slightly after
the positive and negative peaks are reached. This will be
explained in greater detail below.

[0024] It must be further explained that while FIG. 3
depicts the primary application of the present invention, that
being the maximal alignment of the heart rate variability
cycle and the breathing cycle, all other alignments are also
provided for and are within the scope of the present inven-
tion.

[0025] FIG. 4 depicts the exacting means of identifying
positive and negative heart rate peaks. With reference to
FIG. 4, in order to achieve maximal desired effect, it is
necessary to achieve a very exacting timing. Here it is
important to point out that via biofeedback, the human
subject is trained to identify the subjective state and asso-
ciated sensation that relates to maximal alignment. If the
human subject begins either inhaling or exhaling just
slightly before the natural heart rate begins to increase or
decrease respectively, the periodicity and coherence of the
resulting heart rate variability pattern is significantly
degraded. This suboptimal coherence of heart rate variabil-
ity can be consciously perceived by the practitioner. To
address this matter of accuracy, in this example, the “exhale”
biofeedback signal is generated just after the positive peak,
in this case 80 beats per minute (BPM), when the signal
drops to 79 beats per minute (BPM) 401. Likewise, the
“inhale” biofeedback signal is generated just after the nega-
tive peak, in this case 50 beats per minute (BPM), when the
signal increases to 51 beats per minute (BPM) 402. Because,
in order to achieve the desired maximal effect this timing
must be exacting, the present invention allows for the exact
moment of biofeedback to be adjusted so that timing may be
optimized on a personal basis. This would allow for slightly
differing physiologies if such differences are found to exist.
Programmability of biofeedback signal generation is also
provided to accommodate other useful alignments of the
natural heart rate cycle and breathing cycle should such
useful alignments be found to exist With reference to FIG.
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5, the primary physical system of the preferred embodiment
of the present invention is quite simple consisting of a
human subject 500, a pulse sensor of adequate accuracy 502,
a pulse monitor of adequate accuracy 504, a positive and
negative peak rate detector 507, a function for setting
feedback criterion and comparing it 509, and a function for
generating feedback signals to the human subject 512.

[0026] A detailed discussion of the physical system will
now ensue. Human subject 500 is outfitted with a pulse
sensor 502 of any adequately accurate variety, via connec-
tion 501. Sensor 502 and associated connection 501 may be
of any adequately accurate type including electronic, pneu-
matic, acoustic, etc. The sensor may be any style of device
such as a wristband, a finger cradle, an ear clip, etc. The only
requirement is that it be able to accurately sense and transmit
individual heart beat pulses to pulse monitor 504 via con-
nection 503. Connection 503 may also be of any adequately
performing type including electronic, pneumatic, acoustic,
optical, radio frequency, etc. Pulse monitor 504 monitors
real time rate and count. Heartbeat count is used as an
alternative means of feedback for purposes of allowing the
human subject to synchronize their breathing based on
heartbeat count as opposed to a predetermined threshold.
For example, instead of using the inhale/exhale signal as the
basis of controlling the breathing cycle, a human subject
may desire to count 1-2-3-4-5-6-begin exhaling-1-2-3-4-5-
begin inhaling, etc. Pulse monitor 504 sends this information
to positive and negative peak rate detector 507 via connector
505 and to feedback and criteria settings and comparator
509. Positive and negative peak rate detector 507 detects
when peak pulse rate occurs, and signals to feedback criteria
settings and comparator 509 via connector 508 that, a) peak
pulse rate has occurred and b) the value of the peak pulse
rate. Based on the receipt of the peak pulse rate signal via
connector 508, criteria settings and comparator 509, begins
comparing peak pulse rate vs. present pulse rate against
previously established settings to determine the moment
when the biofeedback signal associated with the positive
peak or negative peak should be asserted to audible, visual,
or sensory stimulus function 512, via connectors 510 and
511, 510 relating to positive peak and 511 relating to
negative peak. Upon receipt of positive peak signal via
connector 510, audible, visual, or sensory stimulus generator
512, generates a biofeedback signal to human subject 500
via positive peak connector 514 indicating exhale. Likewise,
upon receipt of negative peak signal via connector 511,
audible, visual, or sensory stimulus generator $12, generates
a biofeedback signal to human subject 500 via negative peak
connector 513 indicating “inhale”. This system applies to
any adequately accurrate analog or digital method of sens-
ing, measuring, decision making, and feedback generation.
Programmability of biofeedback signal generation occurs on
the basis of peak positive and peak negative heart beat rates
and on the basis of peak positive and peak negative heart
beat rates plus respective offsets. Programmable offsets are
provided on the basis of the present heart beat rate as a
percentage of the peak heart beat rate, on the basis of the
present heart beat rate vs. peak heart beat rate, on the basis
of the absolute number of heart beats since peak heart beat
rate, and on the basis of individual heart beats. Unique
programmability applies to positive negative peaks, that is,
to exhalation and inhalation phases, respectively.

[0027] With reference to FIG. 6, for clarity, the algorithm
of the preferred embodiment of the present invention shall
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now be discussed. The heartbeat rate of a human subject 600
is sensed via sensor 602 via connector 601. Sensor 602
detects the heartbeat rate and transmits its analog or digital
equivalent with adequate accuracy to monitor 604 via con-
nector 603. Monitor 604 derives the real time heartbeat rate,
heartbeat count, and transmits its analog or digital equiva-
lent to peak rate detector 607 and settings and comparator
function 611 via connectors 605 and 606 respectively. Peak
rate detector 607 determines the exact moment of peak rate
by analyzing the present rate for maximum positive rate
minus 1 heart beat per minute (BPM) and maximum nega-
tive rate plus 1 heart beat per minute (BPM) for positive and
negative peaks respectively. At the moment of detection,
peak rate detector 607 sends the rate 608 and a flag 609 to
the settings and comparator function 612. Upon receipt of
the flag 609, the settings and comparator function 612 begins
comparing manual settings 610 via 611 with the peak rate
608 vs. present rate 606. When the threshold is achieved,
settings and comparator function 612 sends a positive peak
threshold signal 613 or a negative peak threshold signal 614
to audible, visual, or sensory stimulus generator 615. This
threshold is totally programmable and may be programmed
in: a) number of heartbeats or, b) percent of peak rate. Upon
receipt, audible, visual, or sensor stimulus generator 615
generates a signal to exhale 617 or signal to inhale 616
respectively. This programmability is provided for both
positive and negative peaks. This is to say, that offsets
associated with the positive peak and with beginning exha-
lation and offsets associated with the negative peak and with
the beginning of inhalation are individually programmable.
For example, the offset associated with the positive peak
may be “zero” and the offset associated with the negative
peak may be 10%.

[0028]

[0029] Typically, the heart rate variability pattern of the
untrained subject is highly irregular and may resemble
random noise. For this reason, it may be difficult to detect
the moments of peak positive and peak negative heart rate
with a regularity that can be discerned and employed by the
human subject Therefore, the present instructive method is
specified to bring a human subject to an initial physiological/
psychological state such that the present invention may be
employed effectively.

[0030] The heart rate variability signal is generally con-
sidered to represent the relative balance of sympathetic and
parasympathetic nervous systems. For this reason, the heart
rate variability pattern is highly indicative of the psycho-
physiological state of the human subject with this general
relationship: anxiety and tension result in incoherence of the
heart rate variability pattern, harmony and calm result in
coherence of the heart rate variability pattern. It is often
necessary for an untrained human subject to reduce their
level of anxiety and tension before an adequately coherent
heart rate variability pattern can be detected and used
effectively for specifying when to inhale and when to exhale.
This tension and anxiety is most easily assessed and reduced
via application of electromyographic (EMG) and electroen-
cephalographic (EEG) biofeedback methods and apparatus
as tension and anxiety follow this general relationship with
EMG and EEG:

[0031] EMG: as tension and anxiety increase, muscle
activation increases with a resultant increase in measured
voltage.

Instructive Method:
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[0032] EEG: as tension and anxiety increase, brainwaves
in the high beta bands (frequencies between 19 Hertz and 33
Hertz) increase in amplitude.

[0033] Therefore, to bring the human subject to an
adequate state of coherence of the heart rate variability
pattern, the following steps are specified:

[0034] Step 1: The human subject is asked to position
themselves comfortably in a chair in an upright posture. The
apparatus of the present invention is connected to the subject
and the coherence of the heart rate variability signal or lack
thereof is established. If the signal is not adequately coherent
to effectively detect positive and negative heart rate peaks,
an electromyographic measurement device is placed on the
skin just over the major muscle of the jaw on either side of
the face in the general vicinity of the superficial portion of
the masseter muscle. The electrical signal resulting from this
tension is presented to the subject using electromyographic
apparatus. The subject is requested to consciously relax this
area as deeply as possible. After the subject has demon-
strated the ability to reduce the tension in this area to an
acceptable level, the present invention is once again applied
and coherence of the heart rate variability is once again
assessed. If adequate coherence is detected, the human
subject is asked to spend some time consciously examining
the relationship between tension in the area of the masseter
muscle and the coherence of their heart rate variability
signal as indicated by the regularity of biofeedback indica-
tions to inhale and exhale. If adequate coherence is detected,
the subject is asked to begin following biofeedback cues to
inhale and exhale accordingly.

[0035] Step 2: If an acceptable EMG signal is achieved
during the prior step but an adequately coherent heart rate
variability is still not detected, an electroencephalograph is
employed using conventional electrode placement. The sub-
ject’s high beta brainwave bands are monitored, and feed-
back is provided. The subject is first asked to consciously
lower the amplitude of high beta frequencies centered
around 26 Hertz. This process is aided via helpful sugges-
tions by the practitioner. When the subject has achieved an
adequately low amplitude in this frequency band, the appa-
ratus of the present invention is applied and the coherence of
the heart rate variability signal is assessed. If adequate
coherence is detected, the subject is requested to examine
the relationship between their beta amplitude and their heart
rate variability signal. If adequate coherence is detected, the
subject is requested to begin following biofeedback cues to
inhale and exhale accordingly.

[0036] Step 3: If an acceptable EEG in the 26 Hertz band
is achieved but an adequately coherent heart rate variability
is still not detected, the same process is repeated for the next
lower beta band centered around 20 Hertz.

[0037] Step 4: By the end of this process, the subject will
most likely achieve adequate coherence of heart rate vari-
ability as detected by the apparatus of the present invention.
Once this is achieved, the subject is requested to begin
following biofeedback cues to inhale and exhale accord-
ingly.

[0038] Once the human subject has become proficient in
establishing and maintaining the desired coherence of heart
rate variability, in principle, the apparatus may be utilized
whenever and wherever the subject desires. It is assumed
that the apparatus is fully capable and of a size making it
fully portable.
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[0039] Given that this is an emerging field of investiga-
tion, it is highly likely that it will be found that other
physiological and psychological functions can be enhanced
by synchronizing them with this fundamental bio-resonance.
For example, synchronization of running, walking, cycling,
talking, exercising, thinking, meditating, etc. Those skilled
in the art will recognize improvements and modifications to
the preferred embodiments of the present invention. All such
improvements and modifications are considered within the
scope of the concepts disclosed herein and the claims that
follow.

What is claimed is:

1. A method for consciously synchronizing the breathing
cycle of a human subject with the natural heart rate of the
subject comprising the steps of:

a) monitoring the subject’s heart rate and providing a first
biofeedback signal to the subject when the subject’s
heart rate has reached a maximum rate; and

b) monitoring the subject’s heart rate and providing a
second biofeedback signal to the subject when the
subject’s heart rate has reached a minimum rate.

2. The broad system of claim 1 for consciously synchro-

nizing the breathing cycle with the natural heart rate cycle:

a) monitoring the subjects heart rate variability and pro-
viding a first biofeedback signal to the subject when the
subject’s heart rate has reached a maximum rate; and

b) monitoring the subject’s heart rate variability and
providing a second biofeedback signal to the subject
when the subject’s heart rate has reached a minimum
rate.

3. The method of claim 1 further comprising the use of
distinctly different biofeedback signals indicating the exact
moment to begin inhalation and the exact moment to begin
exhalation.

4. The system of claim 2 wherein the control system is
further adapted to provide distinctly different biofeedback
signals indicating the exact moment to begin inhalation and
exhalation.

5. The method of claim 1 further comprising the synchro-
nization of the exact moment of inhalation very precisely
with increasing heart rate and exact moment of exhalation
very precisely with decreasing heart rate.

6. The system of claim 2 wherein the control system is
further adapted to synchronize the exact moment of inhala-
tion very precisely with increasing heart rate and the exact
moment of exhalation very precisely with decreasing heart
rate.

7. The method of claim 1 further comprising the genera-
tion of the biofeedback signal to begin inhalation of the basis
of peak negative heart rate and the generation of the bio-
feedback signal to begin exhalation of the basis of peak
positive heart rate.

8. The system of claim 2 wherein the control system is
further adapted to provide the biofeedback signal to begin
inhalation on the basis of peak negative heart rate and the
generation of the biofeedback signal to begin exhalation of
the basis of peak positive heart rate.

9. The method of claim 1 further comprising the genera-
tion of the biofeedback signal to begin inhalation on the
basis of the peak negative heart rate plus 1 heart beat and the
generation of the biofeedback signal to begin exhalation on
the basis of peak positive heart rate minus 1 heart beat.
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10. The system of claim 1 wherein the control system is
further adapted to provide the generation of the biofeedback
signal to begin inhalation on the basis of the peak negative
heart rate plus 1 heart beat and the generation of the
biofeedback signal to begin exhalation on the basis of peak
positive heart rate minus 1 heart beat.

11. The method of claim 1, providing an independently
programmable offset for purposes of:

a. generating a first biofeedback signal on detection of the
subject’s maximum heart rate plus a programmable
offset; and

b. generating a second biofeedback signal on detection of
the subjects minimal heart rate plus a second program-
mable offset.

12. The method of claim 11 wherein the first biofeedback

signal informs the subject to begin to exhale.

13. The method of claim 11 wherein the second biofeed-
back signal informs the subject to begin to inhale.

14. The method of claim 11 wherein the first program-
mable offset is a percentage of the subject’s maximum heart
rate.

15. The method of claim 11 wherein the second program-
mable offset is a percentage of the subjects minimum heart
rate.

16. The system of claim 11 wherein the control system is
further adapted to provide programmability of the moment
of biofeedback signal generation to inhale and exhale on the
basis of the number of heart beats since negative and
positive peak heart beat rates, respectively.

17. The method of claim 11 wherein the said first pro-
grammable offset is a defined number of heart beats after
maximum heart rate.

18. The method of claim 11 wherein the said second
programmable offset is a defined number of heart beats after
minimum heart rate.

19. The system of claim 11 wherein the control system is
further adapted to present to the human subject the number
of heart beats since peak negative and peak positive heart
beat rate such that the human subject can consciously
synchronize their own inhalation and exhalation on the basis
thereof, respectively.

20. The method of claim 1 further comprising the pre-
sentation of individual heart beats to the human subject in an
audible, visual, or sensory format.

21. The system of claim 2 wherein the control system is
further adapted to present individual heart beats to the
human subject in an audible, visual, or sensory format.

22. The method of claim 1 further comprising the function
of providing biofeedback signals on the basis of peak
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negative heart rate, peak positive heart rate, or both peak
negative heart rate and peak positive heart rate.

23. The system of claim 2 wherein the control system is
further adapted to provide biofeedback signals on the basis
of peak positive heart rate, peak negative heart rate, or both
peak positive heart rate and peak negative heart rate.

24. The method of claim 1 further comprising the function
of alternately synchronizing the peak of the exhalation phase
of the breathing cycle—the beginning of the inhalation
phase of the breathing cycle—with the peak negative heart
rate and synchronizing the peak of the inhalation phase of
the breathing cycle —the beginning of the exhalation phase
of the breathing cycle—with the peak positive heart rate.

25. The system of claim 2 wherein the control system is
further adapted to alternately synchronize the peak of the
exhalation phase of the breathing cycle—the beginning of
the inhalation phase of the breathing cycle—with the peak
negative heart rate, and synchronizing the peak of the
inhalation phase of the breathing cycle—the beginning of
the exhalation phase of the breathing cycle—with the peak
positive heart rate.

26. An instructive method for bringing the heart rate
variability pattern of the typical untrained subject to an
adequate state of coherence such that the present invention
may be effectively employed:

a) the instructive method of applying electromyographic
measurement techniques for the purpose of realizing
adequate coherence of the heart rate variability signal,

b) the instructive method of next applying electroen-
cephalo-graphic measurement techniques for the pur-
pose or realizing adequate coherence of the heart rate
variability signal.

27. The specific instructive method of claim 26, measur-
ing the electrical potential at the location of the masseter
muscle via electromyographic apparatus and instructing the
subject to lower said potential while simultaneously moni-
toring for target coherence of the heart rate variability
pattern with the present invention.

28. The specific instructive method of claim 26, next
measuring the EEG potential in the high beta (26 Hertz)
range and instructing the subject to lower said potential
while simultaneously monitoring for target coherence of the
heart rate variability pattern with the present invention.

29. The specific instructive method of claim 26, next
measuring the EEG potential in the beta range (20 Hertz)
and instructing the subject to lower said potential while
simultaneously monitoring for target coherence of the heart
rate variability pattern with the present invention.
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