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DESCRIPTION 

Title of Invention: TERMINAL DEVICE, OUTPUT METHOD AND COMPUTER 

PROGRAM 

 

Technical Field 

[0001] 

 The present invention relates to a technique to ou tput 

a biological signal or biological information. 

 This application claims priority based on Japanese  

Patent Application No. 2016-227223 filed in Japan o n November 

22, 2016, the contents of which are incorporated he rein by 

reference. 

 

Background Art 

[0002] 

 There are provided devices for acquiring biologica l 

information (such as a heart rate and a breathing r ate) of a 

patient.  Examples of such devices include: a weara ble device 

for a patient to wear to measure a heart rate and a  breathing 

rate; and a non-wearable device for measuring a hea rt rate and 

a breathing rate based on vibrations.  Such biologi cal 

information is sometimes required to have accuracy with a 

predetermined reference value or more.  For this re ason, in 

order to improve accuracy, there is provided a tech nique of 

removing noise from measurement data and acquiring biological 
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information from remaining measurement data after t he noise 

removal (see PTL 1). 

 

Citation List 

Patent Literature 

[0003] 

 PTL 1: Japanese Patent Application Publication No.  

2011-206285 

 

Summary of Invention 

Technical Problem 

[0004] 

 Measurement data before noise removal is extremely  vast, 

and accurate biological information after the noise  removal 

still has an extremely large amount of information.   Thus, it 

requires great work to select information to be rec orded out 

of biological information acquired from a patient.  A 

biological signal (a signal acquired by a biologica l sensor) 

being an original data of biological information al so has a 

common problem. 

[0005] 

 The present invention has been made in view of the  above 

circumstances and aims to provide a technique which  makes it 

possible to easily select, from a biological signal  or 

biological information acquired from a patient, a b iological 
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signal or biological information more suitable for recording. 

 

Solution to Problem 

[0006] 

 (1) A terminal device according to an aspect of th e 

present invention includes: a biological signal acq uisition 

unit configured to acquire a biological signal of a  patient; 

a biological information acquisition unit configure d to 

acquire biological information of the patient based  on the 

acquired biological signal; a determining unit conf igured to 

determine whether or not the biological information  of the 

patient is accurate in a time section in which the biological 

signal is measured; and a controller configured to change 

handling of the biological signal or the biological  information 

in accordance with a determination result of the de termining 

unit. 

[0007] 

 (2) In the terminal device of (1) above, the contr oller 

may include a display controller configured to disp lay, when 

displaying the biological signal or the biological information 

on a display, the biological signal or the biologic al 

information irrespective of the determination resul t. 

[0008] 

 (3) In the terminal device of (1) or (2) above, th e 

controller may include a data output controller con figured to 
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output data on the biological signal or the biologi cal 

information determined to be accurate by the determ ining unit. 

[0009] 

 (4) In the terminal device of (2) above, the displ ay 

controller may display the biological signal or the  biological 

information in different ways depending on whether or not the 

biological signal or the biological information is determined 

to be accurate by the determining unit. 

[0010] 

 (5) An output method according to an aspect of the  present 

invention includes: a biological signal acquisition  step for 

acquiring a biological signal of a patient; a biolo gical 

information acquisition step for acquiring biologic al 

information of the patient based on the acquired bi ological 

signal; a determination step for determining whethe r or not 

the biological information of the patient is accura te in a time 

section in which the biological signal is measured;  and a 

control step for changing handling of the biologica l signal 

or the biological information in accordance with a 

determination result in the determination step. 

[0011] 

 (6) A computer program according to an aspect of t he 

present invention causes a computer to function as a terminal 

device including: a biological signal acquisition u nit 

configured to acquire a biological signal of a pati ent; a 
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biological information acquisition unit configured to acquire 

biological information of the patient based on the acquired 

biological signal; a determining unit configured to  determine 

whether or not the biological information of the pa tient is 

accurate in a time section in which the biological signal is 

measured; and a controller configured to change han dling of 

the biological signal or the biological information  in 

accordance with a determination result of the deter mining unit. 

 

Advantageous Effects of Invention 

[0012] 

 According to the embodiments of the present invent ion 

described above, it is possible to easily select, f rom a 

biological signal or biological information acquire d from a 

patient, a biological signal or biological informat ion more 

suitable for recording. 

 

Brief Description of Drawings 

[0013] 

 [Fig. 1] Fig. 1 is a diagram illustrating an examp le of 

a system configuration of a state display system 10 0 according 

to an embodiment of the present invention. 

 [Fig. 2] Fig. 2 is a diagram illustrating an examp le of 

the system configuration of a measuring system 1. 

 [Fig. 3] Fig. 3 is a schematic block diagram illus trating 
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a functional configuration example of a terminal de vice 20. 

 [Fig. 4] Fig. 4 is a diagram illustrating a displa y 

example of a display 24. 

 [Fig. 5A] Fig. 5A is a flowchart illustrating an 

operation example of the terminal device 20 at the time of 

recording biological information data. 

 [Fig. 5B] Fig. 5B is another flowchart illustratin g an 

operation example of the terminal device 20 at the time of 

recording biological information data. 

 [Fig. 6] Fig. 6 is a flowchart illustrating an ope ration 

example of the terminal device 20 at the time of re cording 

recording candidate identification information. 

 [Fig. 7] Fig. 7 is a flowchart illustrating an ope ration 

example of the terminal device 20 at the time of di splay or 

data output. 

 

Description of Embodiments 

[0014] 

 First, the entire system in this embodiment will b e 

described.  Fig. 1 is a diagram for explaining the entire state 

display system 100.  A person to be measured (herei nafter 

referred to as a “patient”) P is laid on a mattress  32 placed 

on a bed 30.  The bed 30 is provided with a detecto r 10.  The 

detector 10 is connected to a user interface device  40. 

[0015] 
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 The user interface device 40 is connected to the d etector 

10, connected to a measuring device 60 (e.g. device s such as 

a thermometer and a sphygmomanometer), and connecte d to other 

server devices etc. via a network.  Besides, authen tication 

processing (login processing) can be done by placin g an ID card 

65 over the user interface device 40. 

[0016] 

 For example, the terminal device 20, a server 70, an 

electronic medical record server 80, a master stati on device 

90, and a terminal device 95 are connected to the n etwork.  The 

server 70 is a server that provides various service s, and may 

be connected to a LAN inside a facility such as a h ospital or 

may be provided outside via the Internet.  The elec tronic 

medical record server 80 is a server that stores el ectronic 

medical record information on the patient P.  The e lectronic 

medical record server 80 may be provided in an outs ide cloud 

server. 

[0017] 

 The master station device 90 is disposed in an are a (area 

inside the facility) such as a nurses’ station.  By  using the 

master station device 90, it is possible to know th e state of 

the user interface device 40 at a location away fro m the user 

interface device 40.  The terminal device 95 can be  connected 

to a LAN by wireless communication, for example, so  that 

employees such as nurses and care staffs can easily  check the 
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information of the user interface device 40. 

[0018] 

 Fig. 2 is a diagram illustrating an example of the  system 

configuration of a measuring system 1.  The measuri ng system 

1 may be configured as a part of the state display system 100.  

The measuring system 1 is configured to measure bio logical 

information on the patient P.  The measuring system  1 includes 

the detector 10 and the terminal device 20. 

[0019] 

 The detector 10 is a device configured to acquire a 

biological signal of the patient P.  The detector 1 0 has a 

pressure sensor for detecting the body motion of th e patient 

P.  The detector 10 outputs a signal representing t he body 

motion that is detected by the pressure sensor.  In  other words, 

in this embodiment, the detector 10 outputs the sig nal 

representing the body motion (body motion signal) a s a 

biological signal. 

[0020] 

 By using the biological signal output from the det ector 

10, various kinds of biological information on the patient P 

can be acquired.  For example, information on the l aid-down 

state of the patient P can be acquired based on the  biological 

signal.  The information on the laid-down state ind icates 

whether the patient P is laid down or not.  The inf ormation 

on the laid-down state may further indicate whether  the patient 
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is on the bed or not, whether the patient is away f rom the bed 

or not, and whether the patient is sitting on the b ed side or 

not.  Based on the biological signal, it is also po ssible to 

acquire information on whether the patient P is sle eping or 

awake. 

[0021] 

 The detector 10 is provided to the bed 30.  For ex ample, 

the detector 10 may be disposed between sections 31  and the 

mattress 32 that constitute the bed 30.  The detect or 10 is 

formed in the shape of a thin sheet.  This makes it  possible 

to perform measurement without letting the patient P feel a 

sense of discomfort even when the detector 10 is pl aced between 

the sections 31 and the mattress 32. 

[0022] 

 Once the patient P gets on the mattress 32, the de tector 

10 detects a body motion (vibration) as a biologica l signal 

of the patient P.  The detector 10 outputs the biol ogical signal 

thus detected.  The patient P may be a sick person who is under 

medical treatment or may be a person who needs nurs ing care.  

The patient P may be a healthy person who needs no nursing care.  

The patient P may be an elderly person or may be a child.  The 

patient P may be a disabled person.  The patient P does not 

necessarily have to be a human and may be an animal  other than 

a human. 

[0023] 
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 The terminal device 20 is constituted of an inform ation 

processor.  The terminal device 20 includes a CPU ( Central 

Processing Unit), a memory, and an auxiliary memory  device that 

are connected to each other via a bus.  The termina l device 

20 operates by executing a program.  The terminal d evice 20 

performs processing based on the biological signal acquired 

by the detector 10.  Hereinbelow, the detailed conf iguration 

of the terminal device 20 will be described. 

[0024] 

 Fig. 3 is a schematic block diagram illustrating a  

functional configuration example of the terminal de vice 20.  

The terminal device 20 includes: an input unit 21; an output 

unit 22; a user interface device 23; a display 24; a memory 

25; and a controller 26. 

[0025] 

 The input unit 21 accepts data on biological signa ls 

input to the terminal device 20 (hereinafter referr ed to as 

the “biological signal data”).  The input unit 21 m ay retrieve 

biological signal data recorded in a recording medi um such as 

a CD-ROM or a USB memory (Universal Serial Bus Memo ry).  In 

this case, in the recording medium, biological sign al data 

which is time-series data on biological signals det ected by 

the detector 10 is recorded.  The input unit 21 may  receive 

biological signal data from the detector 10 by wire d or wireless 

communication.  The input unit 21 may have any conf iguration 
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as long as it can receive input of biological signa l data 

acquired by the detector 10. 

[0026] 

 The output unit 22 outputs data from the terminal device 

20 in such a way that the data is readable by other  devices.  

The output unit 22 may output data by recording dat a in a 

recording medium such as a CD-ROM or a USB memory.  The output 

unit 22 may output data by sending data to other de vices by 

wired or wireless communication.  The output unit 2 2 may have 

any configuration as long as it can output data fro m the 

terminal device 20 to other devices. 

[0027] 

 The user interface device 23 is configured using e xisting 

input devices such as a keyboard, a pointing device  (e.g. mouse, 

tablet), a button, and a touch panel.  The user int erface device 

23 is manipulated by a user when the user inputs hi s/her command 

to the terminal device 20.  The user interface devi ce 23 may 

be an interface for connecting the input devices to  the terminal 

device 20.  In this case, the user interface device  23 inputs, 

to the terminal device 20, an input signal generate d in each 

input device in response to input from the user.  T he user 

interface device 23 may be configured as an integra ted touch 

panel with the display 24. 

[0028] 

 The display 24 is an image display device such as a CRT 
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(Cathode Ray Tube) display, a liquid crystal displa y, and an 

organic EL (Electro Luminescence) display.  The dis play 24 is 

configured to display images and characters thereon .  The 

display 24 may be an interface for connecting an im age display 

device to the terminal device 20.  In this case, th e display 

24 generates an image signal for displaying images and 

characters, and outputs the image signal to the ima ge display 

device connected thereto. 

[0029] 

 The memory 25 is configured using a storage device  such 

as a magnetic hard disk device and a semiconductor storage 

device.  The memory 25 functions as a biological si gnal data 

memory 251, a biological information data memory 25 2, and a 

recording candidate identification information memo ry 253. 

[0030] 

 The biological signal data memory 251 is configure d to 

store biological signal data acquired by the contro ller 26. 

 The biological information data memory 252 is conf igured 

to store biological information data acquired by th e controller 

26. 

 The recording candidate identification information  

memory 253 is configured to store identification in formation, 

indicating whether data is a candidate for recordin g or not, 

which is determined by the controller 26 (such info rmation is 

hereinafter referred to as “recording candidate 
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identification information”). 

[0031] 

 The controller 26 is configured using a CPU.  By 

executing programs, the controller 26 functions as an 

acquisition unit 261, an acquisition unit 262, a de termining 

unit 263, a display controller 264, and a data outp ut controller 

265. 

[0032] 

 The acquisition unit 261 is configured to acquire 

biological signal data input via the input unit 21.   The 

acquisition unit 261 records the acquired biologica l signal 

data in the biological signal data memory 251. 

[0033] 

 The acquisition unit 262 is configured to acquire 

biological information data based on the biological  signal data 

stored in the biological signal data memory 251.  T he 

biological information data is time-series data on biological 

information.  For example, the acquisition unit 262  acquires 

the breathing rate and heart rate of the patient P as biological 

information.  The acquisition unit 262 may acquire biological 

information in any way.  For example, the acquisiti on unit 262 

may extract a breathing component and a heartbeat c omponent 

from a biological signal and acquire a breathing ra te and a 

heart rate based on a breathing interval and a hear tbeat 

interval.  For example, the acquisition unit 262 ma y analyze 
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(e.g. the Fourier transform) the periodicity of bod y motion 

(a body motion signal which is also a biological si gnal in this 

embodiment) and calculate a breathing rate and a he art rate 

from a peak frequency.  The acquisition unit 262 re cords the 

acquired biological information data in the biologi cal 

information data memory 252. 

[0034] 

 The determining unit 263 is configured to determin e data 

which satisfies a recording candidate condition, on  the basis 

of the biological signal data (which is also body m otion signal 

data in this embodiment) recorded in the biological  signal data 

memory 251 or the biological information data recor ded in the 

biological information data memory 252.  The record ing 

candidate condition is a condition indicating that data in 

question is information preferably recorded as pred etermined 

information (such as an electronic medical record).   In other 

words, the recording candidate condition is a condi tion 

indicating whether the biological information is ac curate or 

not, and data that is determined by the determining  unit 263 

to satisfy the recording candidate condition is dat a that is 

determined by the determining unit 263 to be accura te.  More 

specifically, the recording candidate condition is a condition 

indicating that, among the biological signal data o r the 

biological information data, data is biological sig nal data 

or biological information data that indicates the b ody 
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condition of the patient P accurately based on pred etermined 

criteria.  For example, the recording candidate con dition may 

be the fact that variation of values (e.g. biologic al signal 

data or biological information data) over a predete rmined time 

period or more is smaller than a predetermined thre shold.  For 

example, the recording candidate condition may be t he fact that 

data is one within a time section in which the pati ent P is 

presumed to be sleeping (such a time section is her einafter 

referred to as the “sleep time section”).  For exam ple, the 

recording candidate condition may be the fact that data is one 

(e.g. biological signal data or biological informat ion data) 

recorded within a predetermined time period before present and 

that data has values (e.g. biological signal data o r biological 

information data) whose variation over a predetermi ned time 

period or more is smaller than a predetermined thre shold.  For 

example, the recording candidate condition may be t he fact that 

a proportion of a time period, in which biological signal data 

or biological information data is successfully acqu ired 

normally, to a certain time period exceeds a predet ermined 

threshold.  For example, the recording candidate co ndition may 

be the fact that the average value or medium value of values 

(e.g. biological signal data or biological informat ion data) 

acquired in a certain time period is successively o btained.  

In this case, the average value or medium value thu s obtained 

may be recorded.  Here, at the time of calculating the average 
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value or medium value, it is possible not to use a value with 

a large deviation.  The multiple specific examples of the 

condition described above may be joined by AND cond itions and 

used as the recording candidate condition. 

[0035] 

 A specific example of processing performed by the 

determining unit 263 will be described.  For exampl e, the 

determining unit 263 retrieves biological signal da ta of a 

predetermined time width (hereinafter referred to a s the “unit 

time section”) from the biological signal data reco rded in the 

biological signal data memory 251.  For example, th e unit time 

section may be 0.1 seconds, may be 1 second, may be  5 seconds, 

may be 1 minute, or may be another value.  The dete rmining unit 

263 determines whether the biological signal data i n the unit 

time section satisfies the recording candidate cond ition or 

not, i.e., whether the biological signal data in th e unit time 

section is accurate or not.  The determining unit 2 63 records, 

in the recording candidate identification informati on memory 

253, recording candidate identification information  

indicating a determination result in each unit time  section.  

In each unit time section, the recording candidate 

identification information indicates whether data i n this time 

section satisfies the recording candidate condition  or not. 

[0036] 

 In each unit time section, whether data in this ti me 
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section satisfies the recording candidate condition  or not may 

be determined based on whether this time section is  the sleep 

time section or not.  Here, when the fact that data  is one in 

the sleep time section is the recording candidate c ondition, 

any technique may be employed as a technique for th e determining 

unit 263 to determine whether the biological signal  data is 

one in the sleep time section or not.  For example,  the 

determining unit 263 may calculate the number of vi brations 

of the body motion signal (which is also the biolog ical signal 

in this embodiment) in the unit time section (e.g. the number 

of vertical oscillations of the body motion signal (biological 

signal) with a predetermined magnitude or larger) a nd determine 

that the data is in the sleep time section when the  number of 

oscillations falls below a threshold.  For example,  the 

determining unit 263 may determine that the data is  in the sleep 

time section when an accumulated value (e.g. integr ated value) 

of variations in the signal (body motion signal, bi ological 

signal) in the unit time section falls below a thre shold. 

[0037] 

 The display controller 264 is configured to contro l 

display on the display 24.  When displaying the bio logical 

signal on the display 24, the display controller 26 4 displays 

the biological signal irrespective of the determina tion result 

of the determining unit 263.  The display controlle r 264 

displays the biological signal satisfying the recor ding 
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candidate condition in a different way from the bio logical 

signal not satisfying the recording candidate condi tion.  For 

example, the type (e.g. solid line, dotted line, br oken line, 

dashed dotted line, dashed-two dotted line) of a li ne 

representing the signal may be different.  For exam ple, the 

thickness or color of a line representing the signa l may be 

different.  For example, the background color of a line 

representing the signal may be different.  For exam ple, 

identifiable characters such as “recording candidat e” may be 

displayed in a time section in which the biological  signal 

satisfying the recording candidate condition is rec orded.  

Besides those, the biological signal satisfying the  recording 

candidate condition may be displayed in any way as long as the 

biological signal satisfying the recording candidat e 

condition and the biological signal not satisfying the 

recording candidate condition are distinguishable f rom each 

other. 

[0038] 

 When displaying the biological information on the 

display 24, the display controller 264 also display s the 

biological information irrespective of whether this  is the 

biological information satisfying the recording can didate 

condition or not.  The display controller 264 displ ays the 

biological information satisfying the recording can didate 

condition in a different way from the biological in formation 
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not satisfying the recording candidate condition.  For example, 

different images (pictograms) may be displayed depe nding on 

whether the biological information satisfies the re cording 

candidate condition or not.  For example, the font,  thickness, 

or color of a character to be used may be different .  For example, 

the color of a frame where the biological informati on is 

displayed or the background color of the biological  information 

may be different.  Besides those, the biological in formation 

satisfying the recording candidate condition may be  displayed 

in any way as long as the biological information sa tisfying 

the recording candidate condition and the biologica l 

information not satisfying the recording candidate condition 

are distinguishable from each other. 

[0039] 

 The data output controller 265 is configured to co ntrol 

data output via the output unit 22.  In the case of  outputting 

biological signal data, the data output controller 265 outputs 

the biological signal data satisfying the recording  candidate 

condition.  In the case of outputting biological in formation 

data, the data output controller 265 outputs the bi ological 

information data satisfying the recording candidate  

condition. 

 The display controller 264 and the data output con troller 

265 are a specific example of the controller of the  present 

invention.  The controller 26 changes the handling of the 
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biological signal or the biological information acc ording to 

the determination result of the determining unit 26 3. 

[0040] 

 Fig. 4 is a diagram illustrating a display example  of 

the display 24.  In the example of Fig. 4, a time-s eries 

waveform of a biological signal detected by the det ector 10 

during a time period between 21 h3m25s and 21 h4m25s is displayed.  

Fig. 4 illustrates the result of determination perf ormed with 

a unit time section set at 1 second.  In the time s ection of 

the time axis during which the biological signal is  displayed, 

a time section between 21 h4m10s and 21 h4m25s is displayed as the 

recording candidate.  Specifically, a rectangle 71 that 

includes characters indicating the recording candid ate and 

extends along the time axis is displayed over the t ime section 

where the data satisfying the recording candidate c ondition 

is recorded.  In addition, in Fig. 4, a bar 72 indi cating the 

amount of activity of the patient P that is obtaine d based on 

the body motion signal (which is also the biologica l signal 

in this embodiment) is displayed for every unit tim e section 

over an awakening time section.  The awakening time  section 

is a time section during which a large body motion occurs.  In 

other words, the awakening time section is a time s ection during 

which the amount of activity of the patient P is so  large that 

the patient P is presumed to be awake. 

 In this embodiment, the amount of activity of the patient 
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P indicated by the bar 72 is obtained based on the body motion 

signal as described above.  For example, the amount  of activity 

is obtained based on information such as a body mot ion signal, 

biological information on breathing and heartbeat, and body 

motion information obtained by excluding the influe nce of 

breathing and heartbeat from the body motion signal .  The body 

motion information is associated with a substantial  body motion 

not including a body motion caused by breathing and  a body 

motion caused by heartbeat.  Examples of such a sub stantial 

body motion include roll-over in the bed (including  unconscious 

roll-over while one is sleeping and conscious roll- over while 

one is awake). 

 The amount of activity depends largely on the amou nt of 

substantial body motion.  In ranges where no bar 72  is 

illustrated (e.g. 21 h3m42s or earlier and 21 h4m2s or later) in 

Fig. 4, a substantial body motion is so little that  no amount 

of activity is detected.  In these ranges, the wave form 

indicating the biological signal (which is also the  body motion 

signal in this embodiment) in Fig. 4 is stable, and  thus it 

can be presumed that the patient P is sleeping (in a state of 

little substantial body motion), for example.  On t he other 

hand, in a range where the bar 72 is illustrated (e .g. 21 h3m43s 

to 21 h4m1s) in Fig. 4, a substantial body motion occurs and a  

large amount of activity is detected.  In this rang e, the 

waveform indicating the biological signal (which is  also the 
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body motion signal in this embodiment) in Fig. 4 is  unstable, 

and thus it can be presumed that the patient P is a wake (in 

a state of large substantial body motion), for exam ple. 

 As described above, whether data is in the sleep t ime 

section or not (whether data is in the sleep time s ection or 

in the awakening time section) can be determined ba sed on the 

amount of activity, for example, and this amount of  activity 

can be obtained based on the body motion (body moti on signal) 

of the patient P.  Accordingly, when determination as to 

whether specific data is satisfied with the recordi ng candidate 

condition is performed based on whether the data is  in the sleep 

time section or not, the controller 26 can perform the judgment 

on the recording candidate condition based on the b ody motion 

signal. 

 Note that, in this embodiment, since the controlle r 26 

acquires the body motion signal as the biological s ignal, the 

above judgment can be performed based on the biolog ical signal.  

However, if a signal different from the body motion  signal is 

acquired as the biological signal as will be descri bed later, 

it is also possible to acquire a body motion signal  in addition 

to the biological signal for the purpose of perform ing the above 

judgment.  In this case, the detector can have a co nfiguration 

including: a first detector configured to detect a body motion 

signal like the detector 10 of this embodiment; and  a second 

detector different from the first detector and conf igured to 
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detect a biological signal.  Devices such as a wear able 

computer and various sensor devices can be used as the second 

detector, for example. 

[0041] 

 Fig. 5A is a flowchart illustrating an operation e xample 

of the terminal device 20 at the time of recording biological 

information data.  The acquisition unit 261 acquire s 

biological signal data, which is also body motion s ignal data 

in this embodiment, via the input unit 21 (Step S00 1).  The 

acquisition unit 261 records the acquired body moti on signal 

data (which is also the biological signal data in t his 

embodiment as described above) in the biological si gnal data 

memory 251 (Step S002).  The acquisition unit 262 a cquires 

biological information data based on the biological  signal data 

recorded in the biological signal data memory 251 ( Step S003).  

The acquisition unit 262 records the acquired biolo gical 

information data in the biological information data  memory 252 

(Step S004). 

 Note that, in this embodiment, the body motion sig nal 

is acquired as the biological signal.  Thus, the co ntroller 

26 can acquire data on body motion information (bod y motion 

information data) and the amount of activity based on the 

acquired biological signal data and biological info rmation 

data.  In addition, as illustrated in Fig. 5B, the biological 

signal data can be acquired by acquiring the body m otion signal 
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data in Step S001, and the biological signal data c an be 

recorded by recording the body motion signal data i n Step S002.  

In other words, both the biological signal data and  the body 

motion signal data are acquired in Step S001 and bo th the 

biological signal data and the body motion signal d ata are 

recorded in Step S002. 

 Here, when a signal different from the body motion  signal 

is acquired as the biological signal, the biologica l signal 

data and the body motion signal data have neither t o be acquired 

at the same timing nor to be recorded at the same t iming.  For 

example, the body motion signal data may be acquire d and 

recorded after the biological signal data is acquir ed and 

recorded.  Instead, the biological signal data may be acquired 

and recorded after the body motion signal data is a cquired and 

recorded.  Here, the acquisition and recording of t he 

biological signal data and the acquisition and reco rding of 

the body motion signal data may be synchronized wit h each other. 

[0042] 

 Fig. 6 is a flowchart illustrating an operation ex ample 

of the terminal device 20 at the time of recording recording 

candidate identification information.  The determin ing unit 

263 acquires biological signal data in a unit time section (Step 

S101).  The determining unit 263 executes determina tion 

processing on the biological signal data in the uni t time 

section thus acquired (Step S102).  In other words,  the 
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determining unit 263 determines whether or not the biological 

signal data in the unit time section thus acquired is satisfied 

with the recording candidate condition.  In this ev ent, in this 

embodiment, the determination can be performed base d on the 

body motion signal data (biological signal data) re corded in 

Step S002.  If it is determined that the data is sa tisfied with 

the recording candidate condition (Step S102-YES), the 

determining unit 263 records the unit time section,  which is 

being processed, as the recording candidate (Step S 103).  For 

example, the determining unit 263 records recording  candidate 

identification information indicating that the unit  time 

section being processed is a recording candidate.  On the other 

hand, if it is determined that the data is not sati sfied with 

the recording candidate condition (Step S102-NO), t he 

determining unit 263 records the unit time section,  which is 

being processed, as a non-recording candidate (info rmation 

which is not a recording candidate) (Step S104).  F or example, 

the determining unit 263 records identification inf ormation 

indicating that the unit time section being process ed is not 

a recording candidate.  If it is determined that th e 

determining unit 263 has not completed the above pr ocessing 

on all the time sections of the biological signal d ata to be 

processed (Step S105-NO), the determining unit 263 again 

acquires biological signal data in another unit tim e section.  

If it is determined that the determining unit 263 h as completed 
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the above processing on all the time sections (Step  S105-YES), 

the processing illustrated in Fig. 6 terminates.  I n this way, 

it is determined whether the biological signal data  to be 

processed is a recording candidate or not. 

[0043] 

 Fig. 7 is a flowchart illustrating an operation ex ample 

of the terminal device 20 at the time of display or  data output.  

If a display command is input via the user interfac e device 

23 (Step S201-YES), the display controller 264 disp lays on the 

display 24 biological signal data in a time section  specified 

by manipulation, irrespective of the determination result of 

the determining unit 263 (Step S202).  If no displa y command 

is input via the user interface device 23 (Step S20 1-NO), the 

process moves to determination processing in Step S 203 without 

executing the processing in Step S202.  If a data o utput command 

is input via the user interface device 23 (Step S20 3-YES), the 

data output controller 265 outputs the biological s ignal data, 

which satisfies the recording candidate condition, via the 

output unit 22 (Step S204).  These processes are no t limited 

to the biological signal data, and the display or d ata output 

of biological information data is performed in the same manner.  

If no data output command is input via the user int erface device 

23 (Step S203-NO), the processing in Fig. 7 termina tes without 

executing the processing in Step S204. 

[0044] 
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 In the measuring system 1 having the above configu ration, 

among the biological signal or biological informati on acquired 

from the patient, the biological signal or biologic al 

information satisfying the recording candidate cond ition is 

displayed in a different way from the biological si gnal or 

biological information not satisfying the recording  candidate 

condition.  In addition, if output to another devic e is 

directed instead of display, only the biological si gnal or 

biological information satisfying the recording can didate 

condition is output.  This makes it possible to eas ily select 

a biological signal or biological information more suitable 

for recording among the biological signal or biolog ical 

information acquired from the patient. 

 As one criterion as to whether data is satisfied w ith  

the recording candidate condition or not, the deter mination 

may be performed based on whether the data is in th e sleep time 

section or not, as described above.  The details ar e as follows.  

Note that, in this embodiment, each of display and data output 

is a mode of output. 

[0045] 

 While one is sleeping, a signal acquired by body m otion 

normally has small fluctuations.  Accordingly, a si gnal in the 

sleep time section is assumed to have high accuracy .  

Specifically, in this embodiment, the controller 26  acquires 

the body motion signal as the biological signal.  W hile the 
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patient P is sleeping, the substantial body motion of the 

patient is normally small.  Thus, the body motion s ignal 

acquired while the patient P is sleeping is largely  influenced 

by a body motion based on the breathing and heartbe at of the 

patient (periodical fluctuations (vibrations) of lo ad) and has 

small fluctuations.  Accordingly, it is assumed tha t the body 

motion signal correlates strongly with the biologic al 

information in the sleep time section, that is, the  body motion 

signal data in the sleep time section is highly rel iable from 

the perspective of obtaining biological information  and thus 

accurate biological information can be obtained fro m the 

biological signal (body motion signal) in the sleep  time 

section.  In other words, in the section (e.g. the range where 

no bar 72 is illustrated in Fig. 4) where the body motion and 

the amount of activity are determined to be small b ased on the 

body motion signal, it is assumed that biological s ignal data 

is highly reliable and biological information can b e obtained 

from the biological signal accurately. 

 On the other hand, while one is awake, a signal ac quired 

by body motion normally has large fluctuations.  Ac cordingly, 

a signal in the awakening time section is assumed t o have low 

accuracy.  Specifically, while one is awake, a subs tantial 

body motion is normally larger than while one is sl eeping.  Thus, 

the body motion signal acquired while the patient P  is awake 

is largely influenced by the substantial body motio n of the 



29 

patient and has large fluctuations.  Accordingly, i t is 

assumed that the body motion signal correlates week ly with the 

biological information in the awakening time sectio n, that is, 

the body motion signal data in the awakening time s ection is 

less reliable from the perspective of obtaining bio logical 

information and thus accurate biological informatio n is hard 

to obtain from the biological signal (body motion s ignal) in 

the awakening time section.  In other words, in the  section 

(e.g. the range where the bar 72 is illustrated in Fig. 4) where 

the body motion and the amount of activity are dete rmined to 

be large based on the body motion signal, it is ass umed that 

biological signal data is less reliable and accurat e biological 

information is hard to obtain from the biological s ignal.  Note 

that, in a less reliable time section, it is also p ossible to 

supplement data by receiving biological information  from 

another (wearable) device. 

 For this reason, whether one is sleeping or not ma y be 

used as the recording candidate condition.  Here, i f it is 

assumed that, even when one is sleeping (in the sle ep time 

section), the signal has lower accuracy (reliabilit y) 

immediately after one falls asleep or immediately b efore one 

awakes than other time points during sleep, biologi cal signal 

data and biological information data immediately af ter one 

falls asleep or immediately before one awakes may b e set as 

non-recording candidates instead of recording candi dates. 
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[0046] 

 In this embodiment, when biological signal data or  

biological information data (hereinafter collective ly 

referred to as “data”) is output for the purpose of  analyzing 

it in another information processor, the data outpu t controller 

265 outputs only data satisfying the recording cand idate 

condition.  With such a configuration, it is possib le to more 

accurately analyze data acquired by the terminal de vice 20. 

[0047] 

 On the other hand, when displaying data on the dis play 

24, the display controller 264 displays not only th e data 

satisfying the recording candidate condition but al so the data 

not satisfying the recording candidate condition.  Thereby, 

the user who references the data displayed on the d isplay can 

reference successive data instead of data which is intermittent 

in the time axis.  This makes it possible to determ ine a change 

in the biological signal or biological information more 

suitably. 

[0048] 

 In addition, when displaying data on the display 2 4, the 

display controller 264 displays the data satisfying  the 

recording candidate condition and the data not sati sfying the 

recording candidate condition in different ways.  T hereby, the 

user who references the data displayed on the displ ay 24 can 

reference successive data while knowing which time section’s 
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data is likely to be highly accurate and which time  section’s 

data is likely to be less accurate.  This enables t he user to 

determine a change in the biological signal or biol ogical 

information more suitably. 

[0049] 

 (Modified Example) 

 The detector 10 may have any configuration as long  as 

it can acquire the biological signal of the patient  P.  In other 

words, a pressure sensor does not necessarily have to be used 

in the detector 10.  For example, a load sensor may  be used 

in the detector 10.  In addition, the biological si gnal 

acquired by the detector 10 does not necessarily ha ve to be 

a signal based on body motion (body motion signal).   Specific 

examples of the biological signal include a signal base on 

breathing movement and a signal based on ballistoca rdiographic 

movement.  For example, the biological signal may b e acquired 

using an infrared sensor.  For example, the biologi cal signal 

may be acquired using an actuator with strain gauge .  For 

example, the biological signal may be acquired usin g a 

microphone. 

[0050] 

 The determining unit 263 may determine whether dat a is 

satisfied with the recording candidate condition ba sed on 

biological information acquired by another device i nstead of 

biological information based on the biological sign al acquired 
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by the detector 10. 

[0051] 

 When directed via the user interface device 23 not  to 

display the biological signal and biological inform ation not 

satisfying the recording candidate condition, the d isplay 

controller 264 may be configured to display the bio logical 

signal or biological information satisfying the rec ording 

candidate condition and not to display the biologic al signal 

and biological information not satisfying the recor ding 

candidate condition. 

[0052] 

 When showing the current biological information of  the 

patient P on the display 24, the display controller  264 may 

create a display screen based on biological informa tion 

obtained at the time closest to the current time am ong the 

biological information satisfying the recording can didate 

condition.  In this case, even if there is biologic al 

information, not satisfying the recording candidate  condition, 

obtained at the time closer to the current time, th e display 

controller creates a display screen based on not th is 

biological information but the biological informati on 

satisfying the recording candidate condition.  With  such a 

configuration, it is possible to provide the user w ith more 

accurate information. 

 A part of or all of the function parts included in  the 
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terminal device 20 may be provided in the detector 10. 

 The function parts included in the terminal device  20 

may be mounted in multiple devices. 

[0053] 

 All of or a part of the functions included in the terminal 

device 20 described above may be implemented using hardware 

such as an ASIC (Application Specific Integrated Ci rcuit), a 

PLD (Programmable Logic Device), and an FPGA (Field  

Programmable Gate Array).  The programs executed by  the 

terminal device 20 described above may be recorded in a 

computer-readable recording medium.  The computer-r eadable 

recording medium is a storage device including: a p ortable 

medium such as a flexible disk, a magnetic optical disk, a ROM, 

and a CD-ROM; and hard disk embedded in a computer system.  Each 

program may be transmitted via an electrical commun ication 

line. 

 Hereinabove, a preferred embodiment of the present  

invention has been described; however, the present invention 

is not limited to these embodiment and modified exa mple.  

Addition, omission, replacement, and other changes of the 

configuration can be made without departing from th e gist of 

the present invention. 

 In addition, the present invention is not limited by the 

aforementioned description and limited only by the appended 

scope of claims. 
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Industrial Applicability 

[0054] 

 According to the above embodiment, it is possible to 

easily select, from a biological signal or biologic al 

information acquired from a patient, a biological s ignal or 

biological information more suitable for recording.  

 

Reference Signs List 

[0055] 

1: measuring system 

10: detector 

20: terminal device 

21: input unit 

22: output unit 

23: user interface device 

24: display 

25: memory 

251: biological signal data memory 

252: biological information data memory 

253: recording candidate identification information  memory 

26: controller 

261: acquisition unit 

262: acquisition unit 

263: determining unit 
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264: display controller 

265: data output controller 

30: bed 

31: sections 

32: mattress 

P: patient 

40: user interface device 

60: measuring device 

65: ID card 

70: server 

80: electronic medical record server 

90: master station device 

95: terminal device. 
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Claims  

 

1. A terminal device comprising:  

 an input unit configured to receive a biological signal of the patient; 

 a controller configured to acquire biological information of the patient based on the 

biological signal, to determine whether or not the biological information is accurate in a first time 

period such that the biological information acquired in the first time period is accurate if the patient 

is sleeping in the first time period and the biological information acquired in the first time period is 

not accurate if the patient is not sleeping in the first time period, and to change handling of the 

biological signal or the biological information in accordance with whether or not the biological 

information is accurate in a first time period, 

wherein the controller includes a display controller configured to display, when displaying 

the biological signal or the biological information on a display, the biological signal or the biological 

information irrespective of the determination result, 

wherein the display controller displays the biological signal or the biological information 

in different ways depending on whether or not the biological signal or the biological information is 

determined to be accurate by a determining unit, 

wherein the controller includes a data output controller configured to output data on the 

biological signal or the biological information determined to be accurate by the determining unit to 

an another device, 

 wherein the data output controller is configured not to output data on the biological 

signal or the biological information to the another device if determined not to be accurate by the 

determining unit to an another device. 

2. The terminal device according to claim 1, wherein the controller is configured to determine the 

biological information is accurate in the first time period if variation of values of the biological 

information or the biological signal over a second time period or more is smaller than a threshold. 

3. The terminal device according to claim 1, wherein the controller is configured to determine the 

biological information is accurate in the first time period if a proportion of a time period, in which 

the biological signal or the biological information is successfully acquired normally, to a time period 

exceeds a threshold. 

4. The terminal device according to claim 1, wherein the controller is configured to determine the 

biological information is accurate in the first time period if the biological signal or the biological 

information is satisfied with a plurality of candidate conditions. 

5. The terminal device according to claim 1, wherein the controller includes a data output controller 

configured to output data on the biological signal or the biological information determined to be 

accurate by the determining unit. 

.
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6. A system comprising:  

 a bed; 

 a mattress provided on the bed 

 a sensor configured to detect a biological signal of the patient, the sensor being provided 

between the bed and the mattress; 

 a controller configured to acquire biological information of the patient based on 

the biological signal, to determine whether or not the biological information is accurate in a first 

time period such that the biological information acquired in the first time period is accurate if the 

patient is sleeping in the first time period and the biological information acquired in the first time 

period is not accurate if the patient is not sleeping in the first time period, and to change handling 

of the biological signal or the biological information in accordance with whether or not the 

biological information is accurate in a first time period, 

wherein the controller includes a display controller configured to display, when displaying 

the biological signal or the biological information on a display, the biological signal or the biological 

information irrespective of the determination result, 

wherein the display controller displays the biological signal or the biological information 

in different ways depending on whether or not the biological signal or the biological information is 

determined to be accurate by a determining unit, 

wherein the controller includes a data output controller configured to output data on the 

biological signal or the biological information determined to be accurate by the determining unit to 

an another device, 

 wherein the data output controller is configured not to output data on the biological 

signal or the biological information to the another device if determined not to be accurate by the 

determining unit. 

7. The terminal device according to claim 6, wherein the controller is configured to determine the 

biological information is accurate in the first time period if variation of values of the biological 

information or the biological signal over a second time period or more is smaller than a threshold. 

8. The terminal device according to claim 6, wherein the controller is configured to determine the 

biological information is accurate in the first time period if aproportion of a time period, in which 

the biological signal or the biological information is successfully acquired normally, to a time period 

exceeds a threshold. 

9. The terminal device according to claim 6, wherein the controller is configured to determine the 

biological information is accurate in the first time period if the biological signal or the biological 

information is satisfied with a plurality of candidate conditions. 

10. A non-transitory computer readable medium having stored thereon a program for causing a 

microprocessor to execute at least the following: 
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 acquiring biological information of a patient based on a biological signal of the patient; 

 determining whether or not the biological information is accurate in a first time period 

such that the biological information acquired in the first time period is accurate if the patient is 

sleeping in the first time period and the biological information acquired in the first time period is 

not accurate if the patient is not sleeping in the first time period;  

changing handling of the biological signal or the biological information in accordance with 

whether or not the biological information is accurate in a first time period;  

displaying the biological signal or the biological information irrespective of the 

determination result via a display controller, wherein the display controller displays the biological 

signal or the biological information in different ways depending on whether or not the biological 

signal or the biological information is determined to be accurate by a determining unit; 

outputting data, via a data output controller, to an another device, the biological signal or 

the biological information determined to be accurate by the determining unit, wherein the data 

output controller is configured not to output data on the biological signal or the biological 

information to the another device if determined not to be accurate by the determining unit. 

 


