
CLAIMS 

[Claim 1] 

A device for calculating respiratory waveform information, comprising (1) 

measuring means which measures a change in a respiratory flow of a subje,  t for a 

predetermined measurement period including sleep; (2) calculating 	ans which 

performs calculation including the following steps A to C with respect o 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 so,  ding to the outside the 

device of information of a calculation result calculated by 	id calculating mans: 

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

executing window Fourier transform with a dis 	aced start point at a predetermined 

displacement time interval with respect to sa • respiratory waveforms; 

Step B: A step of creating an ins ex indicating regularity of a respiratory cycle 

of the subject in said Fourier window ime at said respective times; and 

Step C: A step of c e. mg the waveform information indicating a temporal 

change of said index as the ' formation of said calculation result. 

[Claim 2] 

A device 	•r calculating respiratory waveform information, comprising (1) 

measuring me. s which measures a change in a respiratory flow of a subject for a 

predetei 	i ►  ed measurement period; (2) calculating means which performs calculation 

includ 	g the following steps A to C with respect to the waveform of the respiratory 

flo , 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: 
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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; 

Step B: A step of creating an index indicating regularity of a respirat• y cycle 

of the subject in said Fourier window time at said respective times; and 

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

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

[Claim 3] 

The device for calculating respiratory wavefo ► 	information according to 

claim 1 or 2, wherein the index indicating the reg 	arity of said respiratory cycle is 

configured as a value in inverse proportion t• a standard deviation of respiratory 

frequency variation in a certain period. 

[Claim 4] 

The device for calculating r spiratory waveform information according to any 

one of claims 1 to 3, further co 	•rising a step of creating at least any of information of 

(a) a waveform indicating . temporal change; (b) a maximum value; (c) an average 

value; and (d) time fro ►  start of sleep to time when the maximum value is reached of 

the power of ultrad n rhythm included in the waveform indicating temporal change of 

the index indict ng regularity of said respiratory cycle as information of a result of said 

calculation. 

[Claim 3 

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 o 

the waveform recorded in said respiratory wavefoim recording meter. 

[Claim 6] 

The device for calculating respiratory wavefolin information 	cording to 

claim 5, wherein the information of the respiratory waveform 	corded in said 

respiratory waveform recording meter is transmitted to said 	spiratory waveform 

analyzing device via a recording medium or a communication 4ath. 

[Claim 7] 

A device for evaluating a comfort level including the quality of sleep, 

comprising (1) measuring means which measur-, a change in a respiratory flow of a 

subject for a predetermined measurement pe od including sleep; (2) calculating means 

which performs calculation including t • 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 	valuation of the comfort level including the quality of 

sleep on the basis of the si 	of a numeral value of at least any one of (a) a maximum 

value; (b) an average 	alue; and (c) time from start of the sleep to time when the 

maximum value is 	eached of power of ultradian rhythm included in the waveform 

indicating the t, 	poral change of an index indicating regularity of the respiratory cycle 

obtained b 	said calculating means: 

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

ex' outing 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 tem•oral 

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

[Claim 8] 

A device for evaluating a comfort level including the quality 	f sleep, wherein 

an operation performed by the measuring means in (1) ace• ding to claim 7 is 

performed by a respiratory waveform recording meter, and 	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 , eter. 

[Claim 9] 

The device for evaluating a 	•mfort level including the quality of sleep 

according to claim 8, wherein the in •rmation of the respiratory waveform recorded in 

said respiratory waveform reco • mg meter is transmitted to said respiratory waveform 

analyzing device via a reco • 	g medium or a communication path. 

[Claim 10] 

A device 	.r calculating physiological data, comprising measuring means 

which measure 	physiological data of a subject for a predetermined measurement 

period; cre. ing means which creates an index at each measurement time indicating 

stability of the measured value at each measurement time during said measurement 

per d and creates data of a temporal change of the index during the measurement 

•e iod; 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 iota 

recording meter and an operation performed by the creating means and t 	output 

means according to claim 10 is performed by a physiological data analyz' g device on 

the basis of the waveform recorded in said physiological data recording meter. 

[Claim 12] 

The device for calculating physiological data accor 	ig to claim 11, wherein 

the information of the physiological data recorded in sail physiological data recording 

meter is transmitted to said physiological data analyz g device via a recording medium 

or a communication path. 

[Claim 13] 

A device for calculating respira dry waveform information, comprising at least 

(1) measuring means which measur- 	a change in a respiratory flow of a subject for a 

predetermined measurement pd iod including sleep; (2) calculating means which 

performs calculation inclu• 	g the following steps A and B with respect to the 

waveform of the respir. ory flow measured by said measuring means; and (3) output 

means which execu -s at least any of output processing of display, printing or sending to 

the outside of 	device of information of a calculation result calculated by said 

calculating 	ans: 

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

ex- ut ng 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 t.  ae 

obtained in said Step A as information of said calculation result. 

[Claim 14] 

The device for calculating respiratory waveform informati 	according to 

claim 13, wherein said specific frequency domain includes a respi story frequency of a 

human body. 

[Claim 15] 

The device for calculating respiratory wa -form information according to 

claim 13 or 14, wherein said specific frequenc, region includes a frequency of the 

Cheyne-Stokes respiratory symptom of a hu 	n body. 

[Claim 16] 

The device for calculating respiratory waveform information according to any 

one of claims 13 to 15, where' g said calculating means further creates and outputs a 

waveform obtained by extra ing a noise component caused by measurement performed 

by said measuring mea 	from the waveform of said respiratory flow. 

[Claim 17] 

The d- ice for calculating respiratory waveform information according to any 

one of cla 	s 13 to 16, further comprising means for selecting arbitrary time in said 

measu -ment period from a specific frequency domain power waveform subjected to 

sa 	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, w 	•ein an 

operation performed by measuring means according to any one of clai 	13 to 17 is 

performed by a respiratory waveform recording meter, and an operat ri performed by 

the calculating means and the output means according to any one of claims 13 to 17 is 

performed by a respiratory waveform analyzing device on tie basis of the waveform 

recorded in said respiratory waveform recording meter. 

[Claim 19] 

The device for calculating respiratory 	avefonn information according to 

claim 18, wherein the information of the respiratory waveform recorded in said 

respiratory waveform recording meter 	transmitted to said respiratory waveform 

analyzing device via a recording me 	m or a communication path. 

[Claim 20] 

A computer progra, 	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 calculation 

including t 	following steps A to C with respect to the waveform of the respiratory 

flow m 	sured by said measurement step; and (3) an output step in which output means 

exe. tes at least any of processing of display, printing or sending to the outside of the 

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 respirat• y 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 21] 

The computer program for performing calculatio 	using respiratory waveform 

information according to 	claim 20, 	wherein the 	calculation step executes 	said 

calculation, further comprising a step of creatint information as new information of a 

result of said calculation of at least any one •f (a) a waveform indicating a temporal 

change; (b) a maximum value; (c) an ave .ge value; and (d) time from start of the sleep 

to time when the maximum value is eached of power of ultradian rhythm included in 

the waveform indicating the to 	•oral change of an index indicating regularity of said 

respiratory cycle. 

[Claim 22] 

A compute program to be executed for evaluating a comfort level including 

the quality of sl- -p of a subject, comprising (1) a measurement step in which measuring 

means mea 	res a change in a respiratory flow of the subject for a predetermined 

measur- 	ent period including sleep; (2) a calculation step in which calculating means 

per arms calculation including the following steps A to C with respect to the waveform 

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 
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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 wavef•,  

indicating the temporal change of an index indicating regularity of said respirato 	cycle 

obtained by said calculating step: 

Step A: A step of creating a frequency spectrum at each time 9y sequentially 

executing window Fourier transform with a displaced start po 	at a predetermined 

displacement time interval with respect to said respiratory wave forms; 

Step B: A step of creating an index indicating regularity of a respiratory cycle 

of the subject in said Fourier window time at said resp •ctive times; and 

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

change of said index as the information of sa 9 calculation result. 

[Claim 23] 

A computer program for performing calculation using respiratory waveform 

information, comprising at lea 	(1) a measurement step in which measuring means 

measures a change in a res tratory flow of a subject for a predetermined measurement 

period including s eep• (2) a calculation step in which calculating means performs 

calculation includ , g the following steps A and B with respect to the waveform of the 

respiratory fib 	measured by said measurement step; and (3) an output step in which 

output me ns executes at least any of output processing of display, printing or sending 

to the outside of the device of the information of a calculation result calculated by said 

c culating mans: 
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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 predetermines 

displacement time interval with respect to said respiratory waveforms; and 

Step B: A step of extracting and creating a specific frequency doma' 	power 

waveform of the respiratory flow waveform, which is waveform data 	a temporal 

change of the power in a specific frequency domain of the following 	• ) or (B), and/or 

the extracted waveform of the following (C) from a frequency spectrum at each time 

obtained in said Step A as information of the calculation result• 

(A) A frequency band including a respiratory fre• 4ency of a body; 

(B) A frequency band including a generatio f frequency of the Cheyne-Stokes 

respiration symptom of a human body; 

(C) A waveform obtained by 	acting a noise component caused by 

measurement executed in said measurem= t step from said respiratory waveform. 

[Claim 24] 

A respiratory assistin! device, comprising compressed air feeding means 

configured to feed out co • •ressed air with a pressure higher than the atmospheric 

and capable of , anging the feeding-out pressure; duct means connected to the pressure 

feeding-out side of 	id compressed air feeding means; and mask means provided on the 

other end part 	said duct means and attached to a patient for treatment for supplying 

said comp 	ssed air to the patient, 	said 	respiratory assisting device continuously 

supplying said compressed air to the patient in a sleep state through said mask means, 

fu 	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 

sleep of the patient by using said biological information obtained as above, wherein said 

biological information is information relating to the respiratory waveform oft 	patient, 

and said control means executes change and control of said feeding-out p 	ssure on the 

basis of a temporal change of an index indicating regularity of a respi story cycle of the 

subject, said respiratory cycle having been continuously obtained. 

[Claim 25] 

A device for treating chronic cardiac disease 	comprising compressed air 

feeding means configured to feed out compressed a 	with a pressure higher than the 

atmospheric pressure and capable of changing 	e feeding-out pressure; duct means 

connected to the feeding-out side of said compressed 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 compressed air to the patient, said device being configured 

to continuously supply said co 	dressed air to the patient in a sleep state through the 

mask means, further compris 	g: 

(1) biological 	• formation 	obtaining 	means 	which 	continuously obtains 

biological informatio 	of the patient to whom said compressed air is supplied; and 

(2) cont 	1 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 o sleep of the patient by using said biological information obtained as above, in 

whic 	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 a 	feeding 

means is configured to automatically change and control said feeding-o 	pressure so 

that the pulmonary ventilation of the treatment patient and/or a respir. a y 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 c . ims 24 to 26 is performed by a 

respiratory waveform recording meter and th- operation perfotmed by the control 

means of (2) according to any one of clai , s 24 to 26 is performed by a device for 

changing/controlling a feeding-out pres 	re on the basis of the waveform recorded in 

the respiratory waveform recording P. eter. 

[Claim 28] 

The device accord' g to claim 27, wherein the information of said respiratory 

waveform recorded in 	id respiratory waveform recording meter is transmitted to said 

device for changint controlling a feeding-out pressure through a recording medium or a 

communicatio path. 

[Claim 29 

A testing device used in a titration work, comprising a respiratory assisting 

de 'ice 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 	ast any 

one of (1) a pressure value of said compressed air; (2) a change pattern of 	e 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 come icing: 

detecting 	means 	which 	continuously 	detects the 	respiratory 	waveform 

information of the treatment patient; calculating mean 	which calculates an index 

indicating regularity of the respiratory cycle of 	re patient from said respiratory 

information; and output means which performs at east any one of display, printing, and 

output to the outside so that a temporal cha 	e of the pressure of said compressed air 

and a temporal change of the index indic mg the regularity of said respiratory cycle can 

be observed simultaneously. 

[Claim 30] 

A testing device us- . in a titration work, wherein the operation performed by 

the detecting means according to claim 29 is performed by a respiratory waveform 

recording meter, anc the operation performed by the calculating means and the output 

means accordin!, to claim 29 is performed by a respiratory waveform analyzing device 

on the basis of the waveform recorded in said respiratory waveform recording meter. 

[Claim 4 1] 

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

information of the respiratory waveform recorded in said respiratory waveform 
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recording meter is transmitted to said respiratory waveform analyzing device through  

recording medium or a communication path. 

[Claim 32] 

A blood-pressure detecting device, comprising (1) respiratory flow 	asuring 

means which measures a change of the respiratory flow of a subjec,  for a first 

predetermined measurement period; (2) calculating means which per •rms calculation 

including the following steps A to C with respect to the wavefo m of the respiratory 

flow measured by said respiratory flow measuring means r d outputs the result as 

information; (3) blood-pressure value measuring means which measures a temporal 

change of a blood pressure value of said subj: t 	for a second predetermined 

measurement period having a period matched wi 	said first predetermined period; and 

(4) output means which performs at least an, one of processing of display, printing or 

sending to the outside of the device of 	e information of said outputted calculation 

result and the information of the c r.nge of said measured blood pressure value in a 

mode capable of comparison wit'each other: 

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

executing window Fou er transform with a displaced start point at a predetermined 

displacement time 	erval with respect to said respiratory waveforms; 

Step B• A step of creating an index indicating regularity of a respiratory cycle 

of the subj 	t in said Fourier window time at said respective times; and 

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

c . ge of said index as the information of said calculation result. 

Claim 33] 
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The blood-pressure testing device according to claim 32, wherein said first 

predetermined measurement period and/or said second predetel 	lined 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 perfor 	ed by the 

respiratory flow measuring means according to claim 32 or 33 is •erformed by a 

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 cal elating means and the output 

means according to claim 32 or 33 is performed by of analyzing device on the basis of 

the waveform recorded in said respiratory wave a rm recording meter and/or the value 

recorded in said blood-pressure value record', . 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 	ood pressure value recorded in said blood-pressure value 

recording meter is transfitted to said analyzing device through a recording medium or a 

communication pat 

[Claim 36] 

A 	blood-pressure 	testing 	device, 	comprising 	(1) 	blood-pressure 	value 

measu 	means which measures and obtains a blood pressure value of a subject in 

ace el-dance 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 said 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 •y sequentially 

executing window Fourier transform with a displaced start poin at a predeteimined 

displacement time interval with respect to said respiratory way orms; 

Step B: A step of creating an index indicating re 	larity of a respiratory cycle 

of the subject in said Fourier window time at said resp-ctive times; and 

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

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

[Claim 37] 

The blood-pressure testing a evice according to any one of claims 32 to 36, 

wherein the index indicating th- regularity of said respiratory cycle is configured as a 

value in inverse proportion • a standard deviation of respiratory frequency variation in 

a certain period. 

[Claim 38] 

A co 	outer program for performing a blood pressure test, comprising (1) a step 

in which r: p ratory flow measuring means measures a change in a respiratory flow of a 

subjec for a first predetermined measurement period; (2) a step in which calculating 

means 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 

135 



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,. the 

outside of the device of the information of said calculated calculation resul and the 

information of the change of said measured blood pressure value in a mo e capable of 

comparison with each other: 

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

executing window Fourier transform with a displaced start 	oint at a predetermined 

displacement time interval with respect to said respiratory 	aveforms; and 

Step B: A step of creating an index indicat r g regularity of a respiratory cycle 

of the subject in said Fourier window time at said espective times; and 

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

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

[Claim 39] 

A computer program fo performing a blood pressure test of claim 38, wherein 

the index indicating the re clarity of said respiratory cycle is configured as a value in 

inverse proportion to a ! andard deviation of respiratory frequency variation in a certain 

period. 

[Claim 40] 

A • olysomnography testing device comprising measuring means which 

measu 	s a blood pressure value of a subject. 

[C 	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 st. 

at each measurement time on the basis of the physiological data measured b, said 

measuring means; (3) blood-pressure value measuring means which measure• a change 

of the blood pressure value of said subject for a second predetermine• measurement 

period having a period matched with said first predeteiinined measu 	ment period; and 

(4) output means which performs at least any one of processing of display, printing or 

sending to the outside of the device of the information of sa 	determination result and 

the information of the change of said measured blood pr: sure 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 • .tains a blood pressure value of a subject in 

accordance with an obtainment co ' 	and; (2) measuring means which measures a 

change of a single piece of or 	plurality of physiological data of said subject; ( ) 

determining means which c• tinuously determines whether or not the subject is in a 

slow-wave sleep state at 	ach measurement time on the basis of the physiological data 

measured by said 	r asuring means; and (4) obtainment command creating means 

which creates sa 	obtainment command if said determining means determines that the 

subject is in 	e slow-wave sleep state. 

[Claim 4 , 

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 obtain•  

biological information. 

[Claim 44] 

The oxygen supply device according to claim 43, wherein sa 	biological 

information is information relating to a respiratory waveform of the •atient, and said 

control means executes control of said supply flow on the basis ,.f the information of 

respiratory cycle stability obtained from the information 	ating to this respiratory 

waveform. 

[Claim 45] 

The 	oxygen 	supply 	device 	according 	to 	claim 44, 	further 	comprising 

respiratory synchronization means which e ecutes control of supply of said gas in 

accordance with inspired air of a user on 	e basis of a signal of a sensor which detects a 

state of at least either of inspired a 	or expired air of said patient and characterized in 

that said control means obtains 	e information relating to said respiratory waveform on 

the basis of the signal of the ensor. 

[Claim 46] 

The oxyge ►  supply device according to any one of claims 43 to 45, wherein a 

supply source 	said gas is any one of the following (A) to (D) provided inside or 

outside the 2 evice: 

(A) Means which separates oxygen in the air and creates said oxygen 

co g centrated 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 conta , er  

and the other end to the oxygen supply device. 

[Claim 47] 

A testing system, comprising sensor means which detects a s 	of inspired air 

and/or expired air of a subject; first creating means which creates 	-spiratory waveform 

information of the subject on the basis of an output signal o 	said sensor means; and 

second creating means which creates information of respir, ory cycle stability from said 

created respiratory waveform information. 

[Claim 48] 

A patient monitoring system, compri' 	g sensor means which detects a state of 

inspired air and/or expired air of a 	bject; first creating means which creates 

respiratory waveform information of 	e subject on the basis of an output signal of said 

sensor means; second creating , eans which creates information of respiratory cycle 

stability from said created 	spiratory waveform information; and transmission means 

and reception means w' ich transmits/receives said respiratory waveform information 

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

[Claim 49] 

A 	edical equipment system, comprising a medical equipment installed in a 

patient' 	home or a medical institution; and a transmission terminal connected to or 

in 4 rporated 	in 	said 	medical 	equipment, 	the 	transmission 	terminal 	obtaining 

information from 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/or expired air of the 

patient on the basis of an output signal of sensor means incorporated in or proved 

separately from said medical equipment and/or information of respiratory cycle tability 

obtained from said respiratory waveform information created as above. 

[Claim 50] 

The medical equipment system according to claim 49, w 	rein said transmitted 

information further includes operation information of said me• cal equipment. 
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CLAIMS 

[Claim 1] 

A device for calculating respiratory waveform infon 	iation, 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 

displacement 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 wavefoini 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 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 3] 

The device for calculating respiratory waveform information according to 

claim 1 or 2, wherein the index indicating the regularity of said respiratory cycle is 

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 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 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 indicating 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 perfor 	red 

121 



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 wavefoini recording meter. 

[Claim 6] 

The device for calculating respiratory waveform information according to 

claim 5, wherein the infooriation 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 means; 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 regularity of the respiratory cycle 

obtained 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 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 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 perfoinred 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 quality of sleep 

according to claim 8, 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 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 calculation 

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 infoll 	iation 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 waveforms; 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 

information according to claim 	10, 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 one of (a) a waveform indicating 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 measuring 

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 

perfoinis calculation including the following steps A to C with respect to the wavefo 	in 
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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 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. 
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