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CLAIMS

1. A system for acquiring and analyzing a hemodynamic waveform of a subject, the sygtem
comprising:

an optical scanner, the scanner adapted to capture a signal corresponding to a
hemodynamic waveform; and

at least one computer processor connected to the scanner by a wired or
connection, wherein the computer processor is adapted to receive the signal fo/the
hemodynamic waveform, determine a Dicrotic Notch using the signal, calculate first and second
intrinsic frequencies (w1, wy) on each side of the Dicrotic Notch for the W3 veform, and output a
signal corresponding to intrinsic frequencies results. ’
2. A system for acquiring and analyzing a hemodynamic waves brm of a subject, the system
comprising:

an ultrasound scanner, the scanner adapted to captur signal corresponding to a

hemodynamic waveform; and

3. A system for acquiring and analyzj ~‘ a hemodynamic waveform of a subject, the system
comprising: /

a tonomeric scanner, the adapted to capture a signal corresponding to a
hemodynamic waveform; and

at least one computer prof essor connected to the scanner by a wired or wireless
connection, wherein the comp iter processor is adapted to receive the signal for the
hemodynamic waveform, dg rmine a Dicrotic Notch using the signal, calculate first and second
intrinsic frequencies (w12) on each side of the Dicrotic Notch for the waveform, and output a

signal corresponding intrinsic frequencies results.
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4. A system for acquiring and analyzing a hemodynamic waveform of a subject, the systery |
comprising:

a microwave scanner, the scanner adapted to capture a signal corresponding to a
hemodynamic waveform; and /

at least one computer processor connected to the scanner by a wired or wirelgf s
connection, wherein the computer processor is adapted to receive the signal for thg/
hemodynamic waveform, determine a Dicrotic Notch using the signal, calculate t and second
intrinsic frequencies (w1, w2) on each side of the Dicrotic Notch for the wavefgrm, and output a
signal corresponding to intrinsic frequencies resuits. :

5. The system of any of claims 1-4, wherein the processor is furthgf adapted to calculate an
instantaneous frequency curve for the hemodynamic waveform, and fvherein the Dicrotic Notch
is determined from the instantaneous frequency curve.

6 The system of any of claims 1-4, wherein the process is further adapted to calculate a
second derivative waveform for the hemodynamic waveforp 'b and determine the Dicrotic Notch

is from the second derivative waveform.
7. The system of any of claims 1-4 wherein thesult comprises wy, wp and Aw.

8. The system of any of claims 1-4, wherej the result comprises an indication of health
status of the subject. '

9. The system of any of claims 8, wherein the indication is an alert for hospitalization.

10. A computer readable mediy | having stored thereon instructions, which when executed
cause one or more processors tg/

receive an input signal/Corresponding to a hemodynamic waveform;

determine a Dicrotic, lotch using the input signal,

calculate first aneoond intrinsic frequencies on each side of the Dicrotic Notch for the
waveform; and /

output a sign | corresponding to the intrinsic frequencies.
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11. A computer-implemented method of analyzing a signal, comprising:
inputting a hemodynamic waveform data for a subject, the waveform including a Dicrotic
Notch; )
determining a position of the Dicrotic Notch in the waveform for dividing the signgf into
first and second sections for analysis; '
analyzing each of the first and second sections of the waves by to determiﬁrst and
second intrinsic frequencies (w4, wy) where each intrinsic frequency is at or aboyf a frequency
that carries the highest energy for all frequencies of an instantaneous freque 7 curve; and

outputting a result of the analyzing.

12. The computer-implemented method of claim 11, wherein the rIt comprises ws, w; and
Aw. ’

13. The computer-implemented method of claim 11, wherejs the result comprises an
indication of health status of the subject. '

14. The computer-implemented method of claim 13/wherein the subject is a human subject.
15. The computer-implemented method of clai 14, wherein the indication is a diagnosis of
atrial fibrillation. ’
16.  The computer-implemented method of claim 14, wherein the indication is a diagnosis of
heart failure.
17. The computer-implemente¢/method of claim 14, wherein the indication is a diagnosis of
aortic valve dysfunction.

18. The computer-implefmented method of claim 14, wherein the indication is a diagnosis of
arterial disease.

19. The compu-implemented method of claim 18, wherein the arterial disease is selected
from aneurysm,

20. The gomputer-implemented method of claim 14, wherein the indication is a diagnosis of
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21.  The computer-implemented method of claim 14, wherein the indication is an alert for
hospitalization.

22.  The computer-implemented method of claim 11, wherein the waveform is selected/from
an arterial pressure wave, a wall displacement wave and a flow or velocity wave.

23. The computer-implemented method of claim 11, repeated in a periodic fasjfion for
monitoring the subject. /

24.  The computer-implemented method of claim 23, further comprising/Comparing at least
one of wy, wz and Aw for the subject with historical results of at least ong’ of w1, w, and Aw for
the subject.

25. The computer-implemented method of claim 11, further prising comparing at least
one of w4, wy and Aw for the subject with non-subject values of w4, w, and Aw.

26. The computer-implemented method of claim 11, wherein the results for the subject are
logged. '

27.  The computer-implemented method of cle 11, wherein the waveform data is input from
a sensor and the method comprises scanning fhe subject.

28.  The computer-implemented meth of claim 26, wherein the sensor is of a type selected
from ultrasound, microwave, optical angltonomeric sensors.

29. The computer-implementegd ethod of claim 11, further comprising calculating an
instantaneous frequency curve for the hemodynamic waveform, and wherein the Dicrotic Notch

is determined from the instanfaneous frequency curve.

30. The computer-implemented method of claim 11, further comprising calculating a second
derivative waveform f. the hemodynamic waveform, and wherein the Dicrotic Notch is
determined from th¢ second derivative waveform.




CLAIMS

1. A system for acquiring and analyzing a hemodynamic waveform of a subject, the
system comprising:

an optical scanner, the scanner adapted to capture a signal corresponding to a
hemodynamic waveform; and

at least one computer processor connected to the scanner by a wired or wireless
connection, wherein the computer processor is adapted to receive the signal for the
hemodynamic waveform, determine a Dicrotic Notch using the signal, calculate first and second
intrinsic frequencies (w1, ®2) on each side of the Dicrotic Notch for the waveform, and output a

signal corresponding to intrinsic frequencies results.

2. A system for acquiring and analyzing a hemodynamic waveform of a subject, the
system comprising:

an ultrasound scanner, the scanner adapted to capture a signal corresponding to a
hemodynamic waveform; and

at least one computer processor connected to the scanner by a wired or wireless
connection, wherein the computer processor is adapted to receive the signal for the
hemodynamic waveform, determine a Dicrotic Notch using the signal, calculate first and second
intrinsic frequencies (o1, ®2) on each side of the Dicrotic Notch for the waveform, and output a

signal corresponding to intrinsic frequencies results.

3. A system for acquiring and analyzing a hemodynamic waveform of a subject, the
system comprising:

a tonomeric scanner, the scanner adapted to capture a signal corresponding to a
hemodynamic waveform; and

at least one computer processor connected to the scanner by a wired or wireless
connection, wherein the computer processor is adapted to receive the signal for the
hemodynamic waveform, determine a Dicrotic Notch using the signal, calculate first and second
intrinsic frequencies (w1, ®2) on each side of the Dicrotic Notch for the waveform, and output a

signal corresponding to intrinsic frequencies results.
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4. A system for acquiring and analyzing a hemodynamic waveform of a subject, the
system comprising:

a microwave scanner, the scanner adapted to capture a signal corresponding to a
hemodynamic waveform; and

at least one computer processor connected to the scanner by a wired or wireless
connection, wherein the computer processor is adapted to receive the signal for the
hemodynamic waveform, determine a Dicrotic Notch using the signal, calculate first and second
intrinsic frequencies (w1, ®2) on each side of the Dicrotic Notch for the waveform, and output a

signal corresponding to intrinsic frequencies results.

5. The system of any of claims 1-4, wherein the processor is further adapted to
calculate an instantaneous frequency curve for the hemodynamic waveform, and wherein the

Dicrotic Notch is determined from the instantaneous frequency curve.

6. The system of any of claims 1-4, wherein the processor is further adapted to
calculate a second derivative waveform for the hemodynamic waveform, and determine the

Dicrotic Notch is from the second derivative waveform.

7. The system of any of claims 1-4 wherein the result comprises 1, ®2 and Aw.

8. The system of any of claims 1-4, wherein the result comprises an indication of

health status of the subject.

9. The system of claim 8, wherein the indication is an alert for hospitalization.

10. A non-transitory computer readable medium having stored thereon instructions,
which when executed cause one or more processors to:

receive an input signal corresponding to a hemodynamic waveform,;

determine a Dicrotic Notch using the input signal,

calculate first and second intrinsic frequencies on each side of the Dicrotic Notch for the

waveform; and
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output a signal corresponding to the intrinsic frequencies.

11. A computer-implemented method of analyzing a signal, comprising:

inputting a hemodynamic waveform data for a subject, the waveform including a Dicrotic
Notch;

determining a position of the Dicrotic Notch in the waveform for dividing the signal into
first and second sections for analysis;

analyzing each of the first and second sections of the waves by to determine first and
second intrinsic frequencies (o1, ®2) where each intrinsic frequency is at or about a frequency
that carries the highest energy for all frequencies of an instantaneous frequency curve; and

outputting a result of the analyzing.

12. The computer-implemented method of claim 11, wherein the result comprises 1,
®2 and Aw.
13. The computer-implemented method of claim 11, wherein the result comprises an

indication of health status of the subject.

14. The computer-implemented method of claim 13, wherein the subject is a human

subject.

15.  The computer-implemented method of claim 14, wherein the indication is a

diagnosis of atrial fibrillation.

16. The computer-implemented method of claim 14, wherein the indication is a

diagnosis of heart failure.

17. The computer-implemented method of claim 14, wherein the indication is a

diagnosis of aortic valve dysfunction.
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18. The computer-implemented method of claim 14, wherein the indication is a

diagnosis of arterial disease.

19.  The computer-implemented method of claim 18, wherein the arterial disease is

selected from aneurysm, stenosis and hypertension.

20. The computer-implemented method of claim 14, wherein the indication is a
diagnosis of arrhythmia.
21.  The computer-implemented method of claim 14, wherein the indication is an alert

for hospitalization.

22.  The computer-implemented method of claim 11, wherein the waveform is

selected from an arterial pressure wave, a wall displacement wave and a flow or velocity wave.

23. The computer-implemented method of claim 11, repeated in a periodic fashion for

monitoring the subject.
24, The computer-implemented method of claim 23, further comprising comparing at
least one of o1, ®2 and Aw for the subject with historical results of at least one of o1, ®2 and Aw

for the subject.

25. The computer-implemented method of claim 11, further comprising comparing at

least one of 1, ®2 and Aw for the subject with non-subject values of w1, ®2 and Aw.

26.  The computer-implemented method of claim 11, wherein the results for the

subject are logged.

27. The computer-implemented method of claim 11, wherein the waveform data is

input from a sensor and the method comprises scanning the subject.
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28. The computer-implemented method of claim 26, wherein the sensor is of a type

selected from ultrasound, microwave, optical and tonomeric sensors.

29. The computer-implemented method of claim 11, further comprising calculating an
instantaneous frequency curve for the hemodynamic waveform, and wherein the Dicrotic Notch

is determined from the instantaneous frequency curve.

30. The computer-implemented method of claim 11, further comprising calculating a
second derivative waveform for the hemodynamic waveform, and wherein the Dicrotic Notch is

determined from the second derivative waveform.
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