CLAIMS
[Claim 1]

A device for calculating respiratory waveform information, comprising A1)
measuring means which measures a change in a respiratory flow of a subjegt for a
predetermined measurement period including sleep; (2) calculating ans which
performs calculation including the following steps A to C with respect 0 the waveform
of the respiratory flow measured by said measuring meéns; and (3)output means which
executes at least any of processing of display, printing or spfiding to the outside the
device of information of a calculation result calculated by gaid calculating mans:
Step A: A step of creating a frequency specpfum at each time by sequentially
executing window Fourier transform with a displaced start point at a predetermined
displacement time interval with respect to saig/respiratory waveforms;

Step B: A step of creating an ingex indicating regularity of a respiratory cycle
of the subject in said Fourier window/ime at said respective times; and

Step C: A step of cregfing the waveform information indicatihg a temporal
change of said index as the jfformation of said calculation result.
[Claim 2]

A device fOr calculating respiratory waveform information, comprising (1)
measuring megnis which measures a change in a respiratory flow of a subject for a
predetermiged measurement period; (2) calculating means which performs calculation
includidg the following steps A to C with respect to the waveform of the respiratory
measured by said measuring means; and (3) output means which executes at least

any of processing of display, printing or sending to the outside of the device of

information of a calculation result calculated by said calculating mans:

120




Step A: A step of creating a frequency spectrum at each time by sequentially

executing window Fourier transform with a displaced start point at a predetermine

displacement time interval with respect to said respiratory waveforms;

Step B: A step of creating an index indicating regularity of a respiratofy cycle
of the subject in said Fourier window time at said respective times; and

Step C: A step of creating the waveform information indicAting a temporal
change of said index as the information of said calculation result.
[Claim 3]

~ The device for calculating respiratory wavefopfn information according to
claim 1 or 2, wherein the index indicating the regyfarity of said respiratory cycle is
configured as a value in inverse proportion tg/a standard deviation of respiratory
frequency variation in a certain period.
[Claim 4]

The devicé for calculating rgspiratory waveform information according to any
one of claims 1 to 3, further comprising a step of creating at least any of information of
(a) a waveform indicating g'temporal change; (b) a maximum value; (¢) an average
value; and (d) time fronf start of sleep to time when the maximum value is reached of
the power of ultradjdn rhythm included in the waveform indicating temporal change of
the index indic

ing regularity of said respiratory cycle as information of a result of said

calculation.

A device for calculating respiratory waveform information, wherein an
operation performed by the measuring means in (1) according to any one of claims 1 to

4 is performed by a respiratory waveform recording meter, and an operation performed
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by the calculating means in (2) and the output means in (3) according to any one of

claims 1 to 4 is performed by a respiratory waveform analyzing device on the basis of

the waveform recorded in said respiratory waveform recording meter.
[Claim 6]

The device for calculating respiratory waveform information aCcording to
claim 5, wherein the information of the respiratory waveform récorded in said
respiratory waveform recording meter is transmitted to said péspiratory waveform
analyzing device via a reéording medium or a communication gath.

[Claim 7]

A device for evaluating a comfort level /including the quality of sleep,
comprising (1) measuring means which measured a change in a respiratory flow of a
subject for a predetermined measurement pepfod including sleep; (2) calculating means
which performs calculation including thé following steps A to C with respect to the
waveform of the respiratory flow/ measured by said measuring means; and (3)
evaluating means which makes gvaluation of the comfort level including the quality of
sleep on the basis of the sizé€ of a numeral value of at least any one of (a) a maximum
value; (b) an average yalue, and (c) time from start of the sleep to time when the
maximum value isAeached of power of ultradian rhythm included in the waveform
indicating the tginporal change of an index indicating regularity of the respiratory cycle
obtained by/said calculating means:

Step A: A step of creating a frequency spectrum at each time by sequentially

exgbuting ‘window Fourier transform with a displaced start point at a predetermined

displacement time interval with respect to said respiratory waveforms;
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Step B: A step of creating an index indicating regularity of a respiratory cycle
of the subject in said Fourier window time at said respective times; and

Step C: A step of creating the waveform information indicating a tempOral
change of said index as the information of said calculation result.
[Claim 8]

A device for evaluating a comfort level including the quality 4f éleep, wherein
an operation performed by the measuring means in (1) accofding to claim 7 is
performed by a respiratofy waveform recording meter, and operation performed by
the calculating means in (2) and the output means in/A3) according to claim 7 is
performed by a respiratory waveform analyzing deviCe on the basis of the waveform
recorded in said respiratory waveform recording
[Claim 9]

The device for evaluating a ¢dmfort level including the quality of sleep
according to claim 8, wherein the inférmation of the respiratory waveform recorded in
said respiratory waveform recorging meter is transmitted to said respiratory waveform

analyzing device via a recorgdng medium or a communication path.

[Claim 10]

A device f6r calculating physiological data, comprising measuring means
which measurey’ physiological data of a subject for a predetermined measurement
period; cregting means which creates an index at each measurement time indicating
stability/of the measured value at each measurement time during said measurement
perjdd and creates data of a temporal change of the index during the measurement

eriod; and output means which executes output processing of at least any of display,

printing or sending to the outside of the device of said created data.
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[Claim 11]

A device for calculating physiological data, wherein an operation performed b

the measuring means according to claim 10 is performed by a physiological data

recording meter and an operation performed by the creating means and th€ output
means according to claim 10 is performed by a physiological data analyzjfg device on
the basis of the waveform recorded in said physiological data recordin Tneter.
[Claim 12]

The device for calculating physiological data according to claim 11, wherein
the information of the physiological data recorded in saig'physiological data recording
meter is transmitted to said physiological data analyzjig device via a recording medium
or a communication path.
[Claim 13]

A device for calculating respiratgry waveform information, comprising at least
(1) measuring means which measurgé a change in a respiratory flow of a subject for a
predeterrhined measurement pgfiod including sleep; (2) calculating means which
performs calculation incluging the following steps A and B with respect to the
waveform of the respirpory flow measured by said measuring means; and (3) output
means which execujés at least any of output processing of display, printing or sending to
the outside of fhe device of information of a calculation result calculated by said
calculating
Step A: A step of creating a frequency spectrum at each time by sequentially

exgCuting window Fourier transform with a displaced start point at a predetermined

displacement time interval with respect to said e respiratory waveforms; and
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Step B: A step of extracting and creating a specific frequency domain power

waveform of the respiratory flow waveform, which is waveform data of the power in a

specific frequency domain changing over time, from a frequency spectrum at each tine
obtained in said Step A as information of said calculation result.
[Claim 14]
The device for calculating respiratory waveform informatigh according to
claim 13, wherein said specific frequency domain includes a respiyhtory frequency of a
human body.
[Claim 15]
‘The device for calculating respiratory wayform information according to
claim 13 or 14, wherein said specific frequency’ region includes a frequency of the
Cheyne-Stokes respiratory symptom of a hu
[Claim 16]
The device for calculating rgspiratory waveform information according to any
one of claims 13 to 15, whereiysaid calculating means further creates and outputs a
waveform obtained by extragfing a noise component caused by measurement performed
by said measuring meang from the waveform of said respiratory flow.
[Claim 17]
The degxice for calculating respiratory waveform information according to any
one of claphis 13 to 16, further comprising means for selecting arbitrary time in said
measugément period from a specific frequency domain power waveform subjected to
sajd output processing; and means for further creating (A) waveform information which

enlarges said specific frequency domain power waveform in a neighboring region

including said selected time and/or (B) information of said frequency spectrum in the
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neighboring region including said selected time as the information of said calculation
result.
[Claim 18]

A device for calculating respiratory waveform information, whgfein an
operation performed by measuring means according to any one of claimg’13 to 17 is
performed by a respiratory waveform recording meter, and an operatién 'performed by
the calculating means and the output means according to any one/0f claims 13 to 17 is
performed by a respiratofy waveform analyzing device on ti basis of the waveform
recorded in said respiratory waveform recording meter.

[Claim 19]

The device for calculating respiratory Avaveform information according to
claim 18, wherein the information of the//respiratory waveform recorded in said
respiratory waveform recording meter 4 transmitted to said respiratory waveform
analyzing device via a recording med#im or a communication path.

[Claim 20]

A éomputer prograj for performing calculation using respiratory waveform
information, comprising A1) a measurement step in which measuring means measures a
change in a respiragbry flow of a subject for a predetermined measurement period

including sleep; (2) a calculation step in which calculating means performs calculation

evice of information of a calculation result calculated by said calculating means:
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Step A: A step of creating a frequency spectrum at each time by sequentially

executing window Fourier transform with a displaced start point at a predetermine

displacement time interval with respect to said respiratory waveforms; and

Step B: A step of creating an index indicating regularity of a respiratofy cycle
of the subject in said Fourier window time at said respective times; and

Step C: A step of creating the waveform information indic, iﬁg a temporal
change of the index as the information of the calculation result.
[Claim 21]

The computer program for performing calculatiof using respiratory waveform
information according to claim 20, wherein the/calculation step executes said
calculation, further comprising a step of creating/information as new information of a
result of said calculation of at least any one6f (a) a waveform indicating a temporal
change; (b) a maximum value; (c) an avepége value; and (d) time from start of the sleep
to time when the maximum value is feached of power of ultradian rhythm included in
the waveform indicating the temporal change of an index indicating regularity of said
respiratory cycle.
[Claim 22]

A computey/program to be executed for evaluating a comfort level including
the quality of slgép of a subject, comprising (1) a measurement step in which measuring
means meaglires a change in a respiratory flow of the subject for a predetermined
measurgment period including sleep; (2) a calculation step in which calculating means
perférms calculation including the following steps A to C with respect to the waveform

f the respiratory flow measured in said measurement step; and (3) an evaluation step in

which evaluating means makes evaluation of the comfort level including the quality of
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sleep on the basis of the size of a numeral value of at least any one of (a) a maximum
value; (b) an average value; and (c) time from start of the sleep to time when the
maximum value is reached of power of ultradian rhythm included in the wavefpfm
indicating the temporal change of an index indicating regularity of said respiratoyy cycle
obtained by said calculating step:

Step A: A step of creating a frequency spectrum at each timgZby sequentially
executing window Fourier transform with a displaced start poin at a predetermined
displacement time interval with respect to said respiratory wavgforms;

Step B: A step of creating an index indicating regularity of a respiratory cycle
of the subject in said Fourier window time at said respéctive times; and

Step C: A step of creating the wavefoyn information indicating a temporal
change of said index as the information of saj caléulation result.

[Claim 23]

A computer program for pérforming calculation using respiratory waveform
informaﬁon, comprising at leagt’ (1) a measurement step in which measuring means
measures a change in a respiratory flow of a subject for a predetermined measurement
period including sleepy (2) a calculation step in which calculating means performs
calculation includigg the following steps A and B with respect to the waveform of the
respiratory flow measured by said measurement step; and (3) an output step in which
output megns executes at least any of output processing of display, printing or sending
to thebutside of the device of the information of a calculation result calculated by said

cdculating mans:




Step A: A step of creating a frequency spectrum at each time by sequentially

executing window Fourier transform with a displaced start point at a predetermine

displacement time interval with respect to said respiratory waveforms; and

Step B: A step of extracting and creating a specific frequency domaji power
wa\}eform of the respiratory flow waveform, which is waveform data of a temporal
change of the power in a specific frequency domain of the following (A) or (B), and/or
the extracted waveform of the following (C) from a frequency sgectrum at each time
obtained in said Step A as‘information of the calculation result;

(A) A frequency band including a respiratory fre

(B) A frequency band including a generatioy frequency of the Cheyne-Stokes
respiration symptom of a human body;

(C) A waveform obtained by extfacting a noise component caused by
measurement executed in said measuremgfit step from said respiratory waveform.
[Claim 24]

A respiratory assisting/device, comprising compressed air feeding means
configured to feed out compressed air with a pressure higher than the atmospheric
pressure and capable of ghanging the feeding-out pressure; duct means connected to the
feeding-out side of sdid compressed air feeding means; and mask means provided on the
other end part of said duct means and attached to a patient for treatment for supplying
said comprgssed air to the patient, said respiratory assisting device continuously
supplyiffe said compressed air to the patient in a sleep state through said mask means,
er comprising:

(1) biological information obtaining means which continuously obtains

biological information of the patient to whom said compressed air is supplied; and (2)
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control means which changes and controls the feeding-out pressure of said compressed

air feeding means to a direction to improve the comfort level including the quality

subject, said respiratory cycle having been continuously obtained.
[Claim 25]

A device for treating chronic cardiac diseasesy comprising compressed air
feeding means configured to feed out compressed aff with a pressure higher than the
atmospheric pressure and capable of changing fhe feeding-out pressure; duct means
connected to the feeding-out side of said cgmpressed air feeding means; and mask
means provided on the other end part of #aid duct means and attached to a patient for
treatment for supplying said compresged air to the patient, said device being configured
to continubusly supply said compressed air to the patient in a sleep state through the
mask means, further comprisyig:

(1) biological
biological informatiof of the patient to whom said compressed air is supplied; and

(2) conty6l means which changes and controls the feeding-out pressure of said
compressed r feeding means to a direction to improve the comfort level including the
quality of sleep of the patient by using said biological information obtained as above, in
whicH said biological information is information relating to the respiratory waveform of

e patient, and said control means executes change and control of said feeding-out

pressure on the basis of a temporal change of an index indicating regularity of a
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respiratory cycle of the subject, said respiratory cycle having been continuously
obtained.
[Claim 26]

The device according to claim 24 or 25, wherein said compressed aiy/feeding
means is configured to automatically change and control said feeding-oyt pressure so
that the pulmonary ventilation of the treatment patient and/or a respir. ory frequency of
the treatment patient gets close to a certain quantity set in advance
[Claim 27]

A device wherein the operation performed the biological information
obtaining means of (1) according to any one of clfims 24 to 26 is performed by a
respiratory waveform recofding meter and the/operation performed by the control
means of (2) according to any one of claigfs 24 to 26 is performed by a device for
changing/controlling a feeding-out presgfire on the basis of the waveform recorded in
the respiratory waveform recording
[Claim 28]

The device accordjdg to claim 27, wherein the information of said respiratory
waveform recorded in gaid respiratory waveform recording meter is transmitted to said
device for changing/controlling a feeding-out pressure through a recording medium or a
communicatiorypath.

[Claim 29
A testing device used in a titration work, comprising a respiratory assisting
dexice provided with compressed air feeding means which feeds out compressed air

with a pressure higher than the atmospheric pressure, duct means connected to the

feeding-out side of said compressed air feeding means, and mask means provided on the
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other end part of said duct means and attached to a treatment patient for supplying said

compressed air to the patient, the respiratory assisting device being configured to

continuously supply said compressed air to the patient through said mask means #t a
constant pressure or a variable pressure, wherein a medical staff determines at lgast any
one of (1) a pressure value of said compressed air; (2) a change pattern of fhe pressure
value of said compressed air; and (3) selection from plurality of £aid respiratory
assisting devices so as to be suitable for the treatment, further comp#ising:

detecting means which cqntinuously detects thg/ respiratory waveform
information of the treatment patienf; calculating meany/ which calculates an index
indicating regularity of the respiratory cycle of th€ patient from said respiratory
information; and output means which performs atAeast any one of display, printing, and
output to the outside so that a temporal change of the pressure of said compressed air
and a temporal change of the index indicgting the regularity of said respiratory cycle can
be observed simultaneously.
[Claim 30]

A testing device usgd in a titration work, wherein the operation performed by
the detecting means acgbrding to claim 29 is performed by a respiratory waveform
recording meter, and the operation performed by the calculating means and the output

means according to claim 29 is performed by a respiratory waveform analyzing device

on the basis/6f the waveform recorded in said respiratory waveform recording meter.

The testing device used in a titration work according to claim 30, wherein the

mmformation of the respiratory waveform recorded in said respiratory waveform
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recording meter is transmitted to said respiratory waveform analyzing device through a
recording medium or a communication path.
[Claim 32]

A blood-pressure detecting device, comprising (1) respiratory flow méasuring
'means which meaisures a change of the respiratory flow of a subject for a first
predetermined measurement period; (2) calculating means which perférms calculation
including the following steps A to C with respect to the waveforim of the respiratory
flow measured by said i‘espiratory flow measuring means ghd outputs the result as
imformation; (3) blood-pressure value measuring means/which measures a temporal

~change of a blood pressure value of said subjg¢t for a second predetermined
measurement period having a period matched wigh said first predetermined period; and
(4) output méans which performs at least any one of processing of display, printing or
sending to the outside of the device offhe mformation of said outputted calculation
result and the information: of the chlnge of said measured blood pressure value in a
mode capable of comparison withf each other:

Step A: A step of g¢feating a frequency spectrum at each time by sequentially
executing window Foupler transform with a displaced start point at a predetermined
displacement time ipferval with respect to said respiratory waveforms;

Step BZ/ A step of creating an index indicating regularity of a respiratory cycle
of the subjegt in said Fourier window time at said respective times; and

Step C: A step of creating the waveform information indicating a temporal

chgige of said index as the information of said calculation result.
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The blood-pressure testing device according to claim 32, wherein said first

predetermined measurement period and/or said second predetermined measurement

period is configured so as to include a period during sleep of said subject.
[Claim 34]

A blood-pressure testing device, wherein the operation perforfied by the
respiratory flow measuring means according to claim 32 or 33 is
respiratory waveform recording meter, and/or the operation /performed by said
blood-pressure value measuring means is performed by /a blood-pressure value
recording meter, and the operation performed by the calgtlating means and the output
means according to claim 32 or 33 is performed by ag analyzing device on the basis of
the waveform recorded in said respiratory wavefdrm recording meter and/or the value
recorded in said blood-pressure value recordipg meter.
[Claim 35]

The blood-pressure testing’ device according to claim 34, wherein the
information of the respiratory/ waveform recorded in said respiratory waveform
recording meter and/or the Blood pressure value recorded in said blood-pressure value
recording meter is transpiitted to said analyzing device through a recording medium or a
communication path/
[Claim 36]

A /blood-pressure testing device, comprising (1) blood-pressure value
measupmg means which measures and obtains a blood pressure value of a subject in
rdance with an obtainment command; (2) respiratory flow measuring means which

measures a temporal change of the respiratory flow of said subject; (3) calculating

means which performs calculation including the following steps A to C with respect to
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the waveform of the respiratory flow measured by sajd respiratory flow measuring
means; and (4) obtainment command creating means which creates said obtainment
command if an index indicating regularity of a respiratory cycle described in
following step B included in the information calculated by said calculating /means
exceeds a threshold value set in advance:

Step A: A step of creating a frequency spectrum at each time by sequentially
executing window Fourier transform with a displaced start poinj/at a predetermined
displacement time interval with respect to said respiratory wavgforms;

Step B: A step of creating an index indicating regflilarity of a respiratory cycle
of the subject in said Fourier window time at said respgCtive times; and

Step C: A step of creating the waveform information indicating a temporal
change of said index as the information of saigfcalculation result.
[Claim 37]

The blood-pressure testing device according to any one of claims 32 to 36,
wherein the index indicating th¢/regularity of said respiratory cycle is configured as a
value Vin inverse proportion #0 a standard deviation of respiratory frequency variation in
a certain period.
[Claim 38]

A compbuter program for performing a blood pressure test, comprising (1) a step
in which reépiratory flow measuring means measures a change in a respiratory flow of a
subjecy/for a first predetermined measurement period; (2) a step in which calculating
mgans performs calculation including the following steps A to C with respect to the

waveform of the respiratory flow measured by said respiratory flow measuring means;

(3) a step in which blood-pressure measuring means measures a change of a blood
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pressure value of said subject for a second predetermined measurement period having a

period matched with the first predetermined period; and (4) a step in which outp

means performs at least any one of processing of display, printing or sending t¢f the
outside of the device of the information of said calculated calculation resuly/and the
information of the change of said measured blood pressure value in a mogde capable of
comparison with each other:
Step A: A step of creating a frequency spectrum af eacly'time by sequentially
executing window Fouriér transform with a displacéd startpoint at a predetermined
displacement time interval with respect to said respiratoryAvaveforms; and
Step B: A step of creating an index indicatip§ regularity of a respiratory cycle
of the subject in said Fourier window time at saidfespective times; and
Step C: A step of creating the wayeform information indicating a temporal
change of said index as the information of'said calculation result.
[Claim 39]
A computer program for'performing a blood pressure test of claim 38, wherein
the index indicating the regdlarity of said respiratory cycle is configured as a value in
inverse proportion to a gfandard deviation of respiratory frequency variation in a certain
period.
[Claim 40]
olysomnography testing device comprising measuring means which
measurés a blolod pressure value of a subject.
m41]
A blood-pressure testing device comprising (1) measuring means which

measures a change of a single piece of or a plurality of physiological data of a subject
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for a first predetermined measurement period including sleep; (2) determining means
which continuously determines whether or not the subject is in a slow-wave sleep stgte
at each measurement time on the basis of the physiological data measured by’ said
measuring means; (3) blood-pressure value measuring means which measurey/a change
of the blood pressure value of said subject for a second predetermined/measurement
period having a period matched with said first predetermined measugément period; and
(4) output means which performs at least any one of processing 6f display, printing or
sending to the outside of fhe device of the informatioh of sajd determination result and
the information of the change of said measured blood prgésure value in a mode capable
of comparison with each other.

[Claim 42]

A blood-pressure testing device,/ comprising (1) blood-pressure value
measuring means which measures and gftains a blood pressure value of a subject in
accordance with an obtainment copfmand; (2) measuring means which measures a
change of a single piece of or A plurality of physiological data of said subject; (3)
determining means which cofitinuously determines whether or not the subject is in a
slow-wave sleep state at dach measurement time on the basis of the physiological data
measured by said m€asuring means; and V(4) obtainment command creating means
obtainment command if said determining means determines that the
subject is in the slow-wave sleep state.

An oxygen supply device for supplying oxygen gas for suction or oxygen

ncentrated gas for suction and, comprising (1) biological information obtaining means

which continuously obtains biological information of a target patient to whom said gas
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is supplied; and (2) control means which changes and controls a supply ﬂow of said gas
in a direction to improve the comfort level of the patient by using said obtaine
biological information.

[Claim 44]

The oxygen supply device according to claim 43, wherein sajd biological
information is information relating to a respiratory waveform of the at'ient, and said
control means executes control of said supply flow on the basis 4f the information of
respiratory cycle stability obtained from the information rofating to this respiratory
waveform.
[Claim 45]

The oxygen supply device according’ to claim 44, further comprising
respiratory synchronization means which executes control of supply of said gas in
accordance with inspired air of a user on the basis of a signal of a sensor which detects a
state of at least either of mnspired ai/or expired air of said patient and characterized in
that said control means obtains tHe information relating to said respiratory waveform on
the basis of the signal of the Aensor.
[Claim 46]
The oxygep supply device according to any one of claims 43 to 45, wherein a
supply source ¢f said gas is any one of the following (A) to (D) provided inside or
outside the device:
(A) Means which separates oxygen in the air and creates said oxygen
copCentrated gas;

(B) A high-pressure gas container which compresses and stores said oxygen gas

and discharges it in accordance with an operation;
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(C) A liquid oxygen container which stores said liquefied oxygen gas and

discharges it as oxygen gas in accordance with the operation; and

(D) Piping means having one end connected to said high-pressure gas contajfier
and the other end to the oxygen supply device.
[Claim 47]

A testing system, comprising sensor means which detects a stag€ of inspired air
and/or expired air of a subject; first creating means which creates yéspiratory waveform
information of the subjecf on the basis of an output signal of'said sensor means; and
second creating means which creates information of respirgfory cycle stability from said
created respiratory waveform information.
[Claim 48]

A patient monitoring system, compriging sensor means which detects a state of
inspired air and/or expired air of a glbject; first creating means which creates
respiratory waveform information of the subject on the basis of an output signal of said
sensor means; second creating yeans which creates information of respiratory cycle
stability from said created yéspiratory waveform information; and transmission means

and reception means wHich transmits/receives said respiratory waveform information

and/or said respiratofy cycle stability information through a communication path.

edical equipment system, comprising a medical equipment installed in a
home or a medical institution; and a transmission terminal connected to or
ingdrporated in said medical equipment, the transmission terminal obtaining
information fr(‘)m said medical equipment and transmitting it to a reception terminal

installed in a place away from the medical equipment through a communication
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medium, wherein said transmitted information includes respiratory waveform
information obtained by detecting the state of inspired air and/pr expired air of the
patient on the basis of an output‘ signal of sensor means incorporated in or provided
séparafcly vﬁ'om saici medical equipment énd_/Or information of respifétory cycle gtability |
obtained from said respiratory waveform information created as above.
[Claim 50]

The medical equipment system according to claim 49, whérein said transmitted

information further includes operation information of said megdcal equipment.




CLAIMS
[Claim 1]

A device for calculating respiratory. waveform information, comprising (1)
measuring means which measures a change in a respiratory flow of a subject for a
predetermined measurement period including sleep; (2) calculating means which
performs calculation including the following steps A to C with respect to the waveform
of the respiratory flow measured by said measuring means; and (3) output means which
executes at least any of processing of display, printing or sending to the outside the
device of information of a calculation result calculated by said calculating means:

Step A: A step of creating a frequency spectrum at each time by sequentially
executing window Fourier transform with a displaced start point at a predetermined
displacemént time interval with respect to said respiratory waveforms;

Step B: A step of creating an index indicating regularity of a respiratory cycle
of the subject in said Fourier window time at said respective times; and

Step C: A step of creating the waveform information indicating a temporal
change of said index as the information of said calculation result.

[Claim 2]

A device for calculating respiratory waveform information, comprising (1)
measuring means which measures a change in a respiratory flow of a ’subject for a
predetermined measurement period; (2) calculating means which performs calculation
including the following steps A to C with respect to the waveform of the respiratory
flow measured by said measuring means; and (3) output means which executes at least
any of processing of display, printing or sending to the outside of the device of

information of a calculation result calculated by said calculating means:
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Step A: A step of creating a frequency spectrum at each time by sequentially
executing window Fourier transform with a displaced start point at a predetermined
displacement time interval with respect to said respiratory waveforms;

Step B: A step of creaﬁng an index indicating regularity of a respiratory cycle
of the subject in said Fourier window time at said respective times; énd

Step C: A step of creating the waveform information indicating a temporal
change of said index as the information of said calculation result.

[Claim 3]

The device for calculating respiratory waveform information according to
claim 1 or 2, wherein the index indicating the regularity of said respiratory pycle 18
configured as a value in inverse proportion to a standard deviation of respiratory
frequency variation in a certain period.

[Claim 4]

| The device for calculating respiratory waveform information ‘éccording to any
one of claims 1 to 3, further comprising a step of creating at least any of information of
(a) a waveform indicating a temporal change; (b) a maximum value; (c) an average
value; and (d) time from start of sleep to time when the maximum value is reached of
the power of ultradian rhythm included in the waveform indicating temporal change of
the index indicatihg regularity of said respiratory cycle as information of a result of said
calculation.
[Claim 5]

A device for calculating respiratory waveform information, wherein an
operation performed by the measuring means in (1) according to any one of claims 1 to

4 is performed by a respiratory waveform recording meter, and an operation performed
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by the calculating means in (2) and the output means in (3) according to any one of
claims 1 to 4 is performed by a respiratory waveform analyzing device on the basis of
the waveform recorded in said respiratory waveform recording meter.

[Claim 6]

The device for calculating respiratory waveform infonﬁation according to
claim 5, wherein the information of the respiratory waveform recorded in said
respiratory waveform recording meter is transmitted to said respiratory waveform
analyzing device via a recording medium or a communication path.

[Claim 7]

A device for evaluating a comfort level including the quality of sleep,
comprising (1) measuring means which measures a change in a respiratory flow of a
subject for a predetermined measurement period including sleep; (2) calculating means
which performs calculation including the following steps A to C with respect to the
waveform of the respiratory flow measured by said measuring rﬁeans; and (3)
evaluating means which makes evaluation of the comfort level including the quality of
sleep on the basis of the size of a numeral value of at least any one of (a) a maximum
value; (b) an average value; and (c) time from start of the sleep to time when the
maximum value is reached of power of ultradian rhythm included in the waveform
indicating the temporal change of an index indicating régularity of the respiratory cycle
obtained by said calculating means:

Step A: A step of creating a frequency spectrum at each time by sequéntially
executing window Fourier transform with a displaced start point at a predetermined

displacement time interval with respect to said respiratory waveforms;
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Step B: A step of creating an index indicating regularity of a respiratory cycle
of the subject in said Fourier window time at said respective times; and

Step C: A step of creating the waveform information indicating a temporal
change of said index as the information of said calculation result.

[Claim §]

A device for evaluating a comfort level including the quality of sleep, wherein
an operation performed by the measuring means in (1) according to claim 7 is
performed by a respiratory waveform recording meter, and an operation performed by
the calculating means in (2) and the output means in (3) according to claim 7 is
performed by a respiratory waveform analyzing device on the basis of the waveform
recorded in said respiratory waveform recording meter.

[Claim 9]

The device for evaluating a comfort level including the quélity of sleep
according to claim 8, wherein the information of the respiratory Waveférm» recorded in
said respiratory waveform recording meter is transmitted to said respiratory waveform
analyzing device via a recording medium or a communication path.

[Claim 10]

A computer program for performing calculation using respiratory waveform
information, comprising (1) a measurement step in which measuring means measures a
change in a respiratory flow of a subject for a predetermined measurement period
including sleep; (2) a calculation step in which calculating means performs caléulation
including the following steps A to C with respect to the waveform of the respiratory

flow measured by said measurement step; and (3) an output step in which output means
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executes at least any of processing of display, printing or sending to the outside of the
device of information of a calculation result calculated by said calculating means:

Step A: A step of creating a frequency spectrum at each time by sequentially
executing window Fourier transform with a displaced start point at a predetermined
displacement time interval with respect to said respiratory wavefonﬁs; and

Step B: A step of creating an index indicating regularity of a respiratory cycle
of the subject in said Fourier window time at said respective times; and

Step C: A step of creating the waveform information indicating a temporal
change of the index as the information of the calculation result.

[Claim 11]

.The computer program for performing calculation using respiratory waveform
informétion according to claim 10, wherein the calculation step executes said
calculation, further comprising a step of creating information as new information of a
résult bf said calculation of at least any one of (a) a waveform indiééting a temporal
change; (b) a maximum value; (c) an average value; and (d) time from start of the sleep
to time when the maximum value is reached of power of ultradian rhythm included in
the waveform indicating the temporal change of an index indicating regularity of said
respiratory cycle.

[Claim 12]

A computer program to be executed for evaluating a comfort level including
the quality of sleep of a subject, comprising (1) a measurement step in which méasuring
means measures a change in a respiratory flow of the subject for a predetermined
measurement period including sleep; (2) a calculation step in which calculating means

performs calculation including the following steps A to C with respect to the waveform
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of the respiratory flow measured in said measurement step; and (3) an evaluation step in
which evaluating means makes evaluation of the comfort level including the quality of
sleep on the basis of the size of a numeral value of at least any one of (a) a maximum
value; (b) an average value; and (c) time from start of the sleep to time when the
maximum value is reached of power of ultradian rhythm included in the waveform
indicating the temporal change of an index indicating regularity of said respiratory cycle
obtained by said calculating step:

Step A: A step of creating a frequency spectrum at each time by sequentially
executing window Fourier.transform with a displaced start point at a predetermined
displacement time interval with respect to said respiratory waveforms;

Step B: A step of creating an index indicating regularity of a respiratofy cycle
of the subject in said Fourier window time at said respective times; and

Step C: A step of creating the waveform information indicating a temporal

change of said index as the information of said calculation result.
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