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(57)  An exercise assistance device includes a bio- measurement by the biosensor. The storage unit stores

logical information acquisition unit, a storage unit, an ex-
ercise menu setting unit, and an exercise menu presen-
tation unit. The biological information acquisition unit ac-
quires, from a biosensor that measures a measurement
target substance contained in a secretion from a living
body, biological information indicating a result of such

the biological information. The exercise menu setting unit
sets an exercise menu based on the biological informa-
tion stored in the storage unit. The exercise menu pres-
entation unit presents the exercise menu set by the ex-
ercise menu setting unit.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This international application claims the benefit
of Japanese Patent Application No. 2016-209773 filed
on October 26, 2016 with the Japan Patent Office, and
the entire disclosure of Japanese Patent Application No.
2016-209773 is incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to an exercise
assistance device, an exercise assistance system, an
exercise assistance method, and a non-transitory tangi-
ble storage medium.

BACKGROUND ART

[0003] Patent Document 1 discloses the following
technique: to detect a user’s biological information such
as pulse rate, blood pressure, and body temperature,
before exercise; to compare the detected biological in-
formation with biological information under normal con-
ditions, to thereby determine the user’s physical condition
before exercise; and to correct an exercise menu accord-
ing to a determination result of the physical condition.

PRIOR ART DOCUMENTS
PATENT DOCUMENTS

[0004] Patent Document 1: Japanese Unexamined
Patent Application Publication No. 2015-157029

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] The biological information such as pulse rate,
blood pressure, and body temperature, varies depending
on various factors. Thus, it may be impossible, in some
cases, to set an appropriate exercise menu based on the
biological information.

[0006] Inone aspect of the present disclosure, it is de-
sirable to provide an exercise assistance device, an ex-
ercise assistance system, an exercise assistance meth-
od, and a non-transitory tangible storage medium that
enable appropriate setting of an exercise menu based
on a user’s condition.

MEANS FOR SOLVING THE PROBLEMS

[0007] One aspect of the present disclosure is an ex-
ercise assistance device comprising: a biological infor-
mation acquisition unit that acquires biological informa-
tion from a biosensor that measures a measurement tar-
getsubstance contained in a secretion from a living body,
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the biological information indicating a result of such
measurement by the biosensor; a storage unit that stores
the biological information; an exercise menu setting unit
that sets an exercise menu based on the biological infor-
mation stored in the storage unit; and an exercise menu
presentation unit that presents the exercise menu set by
the exercise menu setting unit. The exercise assistance
device according to one aspect of the present disclosure
enables appropriate setting of the exercise menu accord-
ing to a user’s condition.

[0008] Another aspect of the present disclosure is an
exercise assistance system comprising: the exercise as-
sistance device according to one aspect of the present
disclosure; and the biosensor. The exercise assistance
system according to another aspect of the present dis-
closure enables appropriate setting of the exercise menu
according to a user’s condition.

[0009] Another aspect of the present disclosure is an
exercise assistance method comprising: acquiring bio-
logical information from a biosensor that measures a
measurement target substance contained in a secretion
from a living body, the biological information indicating a
result of such measurement by the biosensor; storing the
biological information in a storage unit; setting an exer-
cise menu based on the biological information stored in
the storage unit; and presenting the exercise menu that
has been set. The exercise assistance method according
to another aspect of the present disclosure enables ap-
propriate setting of the exercise menu according to a us-
er’s condition.

[0010] Another aspect of the present disclosure is a
non-transitory tangible storage medium in which a pro-
gram is stored that causes a computer to execute: a step
of acquiring biological information from a biosensor that
measures a measurement target substance contained in
a secretion from a living body, the biological information
indicating a result of such measurement by the biosen-
sor; a step of storing the biological information in a stor-
age unit; a step of setting an exercise menu based on
the biological information stored in the storage unit; and
a step of presenting the exercise menu that has been
set. The non-transitory tangible storage medium accord-
ing to another aspect of the present disclosure enables
appropriate setting of the exercise menu according to a
user’s condition.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

FIG. 1 is a block diagram showing an example con-
figuration of an exercise assistance system.

FIG. 2 is a block diagram showing an example of a
functional configuration of a controller.

FIG. 3 is a block diagram showing an example con-
figuration of a biosensor.

FIG. 4Ais ablock diagram showing an example con-
figuration of a body temperature sensor, FIG. 4B is
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a block diagram showing an example configuration
of an air temperature sensor, and FIG. 4C is a block
diagram showing an example configuration of a se-
cretion amount sensor.

FIG. 5Ais a block diagram showing an example con-
figuration of a heart rate sensor, and FIG. 5B is a
block diagram showing an example configuration of
an acceleration sensor.

FIG. 6 is a flowchart showing the entirety of an ex-
ample of a process performed by an exercise assist-
ance device.

FIG. 7 is an explanatory diagram showing an exam-
ple of an exercise menu database.

FIG. 8 is a flowchart showing an example of a cor-
rection value determination process performed by
the exercise assistance device.

FIG. 9A is an explanatory diagram showing an ex-
ample of a relationship between body temperature
and a correction value AY1 specified by a map, FIG.
9B is an explanatory diagram showing an example
of a relationship between air temperature and a cor-
rection value AY2 specified by a map, and FIG. 9C
is an explanatory diagram specifying an example of
arelationship between a secretion amountand a cor-
rection value AY3 specified by a map.

FIG. 10A is an explanatory diagram showing an ex-
ample of a relationship between heart rate and a
correction value AY4 specified by a map, and FIG.
10B is an explanatory diagram showing an example
of a relationship between an acceleration and a cor-
rection value AY5 specified by a map.

FIG. 11 is a flowchart showing an example of a proc-
ess performed by the biosensor.

FIG. 12 is an explanatory diagram showing another
mode of the exercise menu database.

FIG. 13 is an explanatory diagram showing another
mode of the exercise menu database.

FIG. 14 is an explanatory diagram showing another
mode of the exercise menu database.

FIG. 15 is an explanatory diagram showing another
mode of the exercise menu database.

EXPLANATION OF REFERENCE NUMERALS

[0012] 1...exercise assistance system, 3...exercise as-
sistance device, 5...biosensor, 7...body temperature sen-
sor, 9...air temperature sensor, 11...secretion amount
sensor, 13...heart rate sensor, 15...acceleration sensor,
17...controller, 19...inputter, 21...communicator, 23...ex-
ercise menu database storage, 25...time measurer,
27..display, 29...CPU, 31...memory, 33...biological in-
formation acquisition unit, 35...exercise menu setting
unit, 37...exercise menu presentation unit, 39...correc-
tion information acquisition unit, 41...database creation
unit, 43...sensor body, 45...controller, 47...communica-
tor, 49...base material layer, 51...working electrode,
53...reference  electrode, 55...counter electrode,
57...electron transfer mediator layer, 59...enzyme layer,
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61...absorber layer, 63...CPU, 65...memory, 67...body
temperature measurer, 69, 75, 81, 87, 93...controller, 71,
77, 83, 89, 95..communicator, 73...air temperature
measurer, 79...secretion amount measurer, 85...heart
rate measurer, 91...acceleration measurer

MODE FOR CARRYING OUT THE INVENTION

[0013] An example embodiment of the present disclo-
sure will be described with reference to the drawings.

<First Embodiment>
1. Overall Configuration of Exercise Assistance System 1

[0014] A configuration of an exercise assistance sys-
tem 1 will be described with reference to FIG. 1 to FIG.
5. As shown in FIG. 1, the exercise assistance system 1
comprises an exercise assistance device 3, a biosensor
5, a body temperature sensor 7, an air temperature sen-
sor 9, a secretion amount sensor 11, a heart rate sensor
13, and an acceleration sensor 15. The body temperature
sensor 7, the air temperature sensor 9, the secretion
amount sensor 11, the heart rate sensor 13, and the ac-
celeration sensor 15 correspond to a sensor for correc-
tion. Hereinafter, the body temperature sensor 7, the air
temperature sensor 9, the secretion amount sensor 11,
the heart rate sensor 13, and the acceleration sensor 15
are also referred to collectively as the sensor for correc-
tion.

2. Configuration of Exercise Assistance Device 3

[0015] The exercise assistance device 3 may be, for
example, a portable information terminal device. The ex-
ercise assistance device 3 comprises a controller 17, an
inputter 19, a communicator 21, an exercise menu data-
base storage 23, a time measurer 25, and a display 27.
[0016] The controller 17 is mainly configured with a
known microcomputer comprising a CPU 29 and a sem-
iconductor memory (hereinafter referred to as a memory
31) suchas aRAM, aROM, and a flash memory. Various
functions of the controller 17 are performed by the CPU
29 executing a program or programs stored in a non-
transitory tangible storage medium. In this example, the
memory 31 corresponds to the non-transitory tangible
storage medium in which the program or programs are
stored.

[0017] Biological information transmitted by the bio-
sensor 5 is received by the communicator 21. The bio-
logical information is information indicating a result of
measurement by the biosensor 5. Examples of the bio-
logical information may include information indicating a
result of measurement of a measurement target sub-
stance. Examples of the result of measurement of the
measurement target substance may include a lactic acid
concentration.

[0018] The memory 31 stores the information received
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by the communicator 21. The communicator 21 receives
information (hereinafter referred to as correction infor-
mation) transmitted by the body temperature sensor 7,
the air temperature sensor 9, the secretion amount sen-
sor 11, the heart rate sensor 13, the acceleration sensor
15, and so on. The memory 31 stores the correction in-
formation in association with the biological information.
The correction information will be described later. The
memory 31 corresponds to a storage unit. The micro-
computer constituting the controller 17 may be one or
more in number.

[0019] AsshowninFIG. 2,the controller 17 comprises,
as functional elements realized by execution of the pro-
gram or programs by the CPU 29, a biological information
acquisition unit 33, an exercise menu setting unit 35, an
exercise menu presentation unit 37, a correction infor-
mation acquisition unit 39, and a database creation unit
41.

[0020] The biological information acquisition unit 33
acquires the biological information from the biosensor 5,
and stores the biological information in the memory 31.
The exercise menu setting unit 35 sets an exercise menu
based on the biological information. The exercise menu
presentation unit 37 presents the exercise menu set by
the exercise menu setting unit 35.

[0021] The controller 17 may comprise hardware, such
as an electronic circuit, instead of the microcomputer or
in addition to the microcomputer. The electronic circuit
may comprise at least one of a digital circuit or an analog
circuit.

[0022] The inputter 19 receives an input operation by
a user. The inputter 19 comprises, for example, a key-
board, a touch panel, a push button, and/or the like. Ex-
amples of contents to be inputted through the inputter 19
may include a below-described input of start of the exer-
cise and a below-described request for presentation of
the exercise menu. Further examples of the contents to
be inputted through the inputter 19 may include the user’s
physical information, lifestyle information, management
ID, and password. Examples of the physical information
may include height, weight, body fat percentage, age,
sex, and medical history. Examples of the lifestyle infor-
mation may include presence/absence of smoking habit,
frequency and amount of smoking, sleeping time, pres-
ence/absence of drinking habit, and frequency and
amount of drinking. The inputter 19 corresponds to an
input unit. The information to be inputted through the in-
putter 19 corresponds to input information.

[0023] The communicator 21 performs communication
with the biosensor 5, the body temperature sensor 7, the
air temperature sensor 9, the secretion amount sensor
11, the heart rate sensor 13, and the acceleration sensor
15 (hereinafter also referred to collectively as a sensor
group). A preferred communication method is wireless
communication.

[0024] The exercise menu database storage 23 is a
memory that stores an exercise menu database. The ex-
ercise menu database will be described below. The time
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measurer 25 outputs time information, which is informa-
tion on the clock time at a time point when the biological
information is measured.

[0025] The display 27 is a member that can display an
image. Examples of the display 27 may include a liquid
crystal display and an organic EL display.

3. Configuration of Sensor Group
(1) Configuration of Biosensor 5

[0026] The biosensor 5 is a sensor to measure a con-
centration of the measurement target substance con-
tained in the user’s secretion. The biosensor 5 is worn
on a part of the user’s body. The part on which the bio-
sensor 5 is worn may be set as appropriate, and can be,
for example, a wrist, a leg, a head, a chest, and an ab-
domen. Examples of the secretion from a living body may
include perspiration, tears, saliva, and urine. Examples
of the measurement target substance contained in the
secretion from the living body may include lactic acid,
glucose (grape sugar), ethanol, uric acid, urea, vitamins,
amino acid, free cholesterol, and phosphate ion.

[0027] A configuration of the biosensor 5 will be de-
scribed with reference to FIG. 3. The biosensor 5 com-
prises a sensor body 43, a controller 45, and a commu-
nicator 47. The sensor body 43 comprises a base mate-
rial layer 49, a working electrode 51, a reference elec-
trode 53, a counter electrode 55, an electron transfer
mediator layer 57, an enzyme layer 59, and an absorber
layer 61.

[0028] The base materiallayer49 supports the working
electrode 51, the reference electrode 53, and the counter
electrode 55. The base material layer 49 is not limited in
particular, as long as it supports the working electrode
51, thereference electrode 53, and the counter electrode
55. Examples of a material that can be used for the base
material layer 49 may include: thermoplastic elastomers
such as thermoplastic styrene-based elastomer, thermo-
plastic olefin-based elastomer, thermoplastic diene-
based elastomer, thermoplastic vinyl chloride-based
elastomer, thermoplastic urethane-based elastomer,
and thermoplastic silicone-based elastomer; and ther-
moplastic resins such as polyethylene, polypropylene,
polystyrene, polyethylene terephthalate, cellulose, acry-
lonitrile-styrene (AS) resin, glass epoxy, acrylonitrile-
butadiene-styrene (ABS) resin, methacrylic resin, and vi-
nyl chloride.

[0029] Among these, the thermoplastic elastomers are
preferably used as the material for the base material layer
49 due to their excellent flexibility. The thickness of the
base materiallayer49 is preferably 5 um or greater, more
preferably 20 wm or greater, and yet more preferably 50
pwm or greater. The thickness of the base material layer
49 is preferably 2 mm or less, more preferably 1 mm or
less, and yet more preferably 500 wm or less. The ma-
terial layer 3 is more excellent in supporting property and
also more excellentin flexibility when the thickness there-
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of is within the above-described ranges.

[0030] The working electrode 51, the electron transfer
mediator layer 57, the enzyme layer 59, and the absorber
layer 61 are layered and arranged in this order on the
base material layer 49. Shapes of the working electrode
51, the reference electrode 53, and the counter electrode
55 are each, for example, a circular shape such as a true
circle oran ellipse, or a polygonal shape such as atriangle
or a quadrangle. Diameters of the working electrode 51,
the reference electrode 53, and the counter electrode 55
are each, for example, 1 mm or more and 5 cm or less
when viewed from a direction orthogonal to the base ma-
terial layer 49. Examples of an electrode-forming material
that forms the working electrode 51 and the counter elec-
trode 55 may include a material containing a carbon ma-
terial, such as carbon, carbon nanotube, fullerene, or
graphene. Examples of an electrode-forming material
that forms the reference electrode 53 may include a ma-
terial containing silver and silver chloride.

[0031] Theelectrontransfer mediatorlayer57 contains
an electron transfer mediator. Examples of the electron
transfer mediator may include ferrocene, quinones, fer-
rocenecarboxylic acid, potassium ferricyanide, osmium
complex, ruthenium complex, phenothiazine derivative,
phenazine methosulfate derivative, p-aminophenol, mel-
dola blue, and 2,6-dichlorophenolindophenol.

[0032] The enzyme layer 59 contains an enzyme. Ex-
amples of the enzyme may include lactate oxidase (lactic
acid oxidizing enzyme), glucose oxidase (glucose oxidiz-
ing enzyme), alkaline phosphatase, alcohol oxidase, uri-
case, L-amino-acid oxidase, urease, cholesterol oxi-
dase, phosphatase, and horseradish peroxidase.
[0033] The absorber layer 61 covers the working elec-
trode 51, the electron transfer mediator layer 57, the en-
zyme layer 59, the reference electrode 53, and the coun-
ter electrode 55. Examples of an electrode-forming ma-
terial that forms the absorber layer 61 may include a hy-
drogel. The absorber layer 61 is positioned to be in con-
tact with the user’s skin when the biosensor 5 is in use.
The absorber layer 61 can absorb perspiration.

[0034] The sensor body 43 works as below. When the
biosensor 5 is in use, the absorber layer 61 is in contact
with the user’s skin. The absorber layer 61 absorbs the
user’s secretion. Examples of the secretion may include
perspiration. The secretion absorbed by the absorber lay-
er 61 passes through the absorber layer 61 and reaches
the enzyme layer 59. The enzyme layer 59 produces an
electrode-detectable substance or a precursor of elec-
trode-detectable substance from the measurement tar-
get substance contained in the secretion, in the presence
of the enzyme. Specifically, the enzyme layer 59 oxidiz-
es, for example, lactic acid contained in perspiration in
the presence of lactate oxidase to generate pyruvic acid.
[0035] Next, an electrochemical reaction, including an
oxidation-reduction reaction, of the electron transfer me-
diator generally occurs in the electron transfer mediator
layer 57, and an electrode-detectable substance is gen-
erated from the precursor of electrode-detectable sub-
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stance. Then, the electrode-detectable substance gen-
erated in the electron transfer mediator layer 58 causes
an electrochemical reaction including an oxidation-re-
duction reaction on a surface of the working electrode
51. This causes an electric current in the biosensor 5.
The biosensor 5 electrically detects the concentration of
the electrode-detectable substance. Consequently, an
electric current corresponding to the concentration of the
measurement target substance, such as lactic acid, is
caused in the sensor body 43. The sensor body 43 elec-
trically detects the concentration of the measurement tar-
get substance based on a current value of the electric
current.

[0036] The controller 45 is a microcomputer compris-
ing a CPU 63 and a memory 65. The current value of the
electric current caused in the sensor body 43 is inputted
to the controller 45 as a signal indicating the lactic acid
concentration. The controller 45 controls the communi-
cator 47. The communicator 47 performs wireless com-
munication with the exercise assistance device 3.

(2) Configuration of Body Temperature Sensor 7

[0037] The body temperature sensor 7 is a sensor to
measure the user’s body temperature. The body temper-
ature sensor 7 is worn on a part of the user’s body. The
part on which the body temperature sensor 7 is worn may
be set as appropriate, and can be, for example, a wrist,
a leg, a head, a chest, and an abdomen.

[0038] AsshowninFIG.4A,the bodytemperature sen-
sor 7 comprises a body temperature measurer 67, a con-
troller 69, and a communicator 71. The body temperature
measurer 67 measures the user’s body temperature, and
outputs a signal indicating the body temperature to the
controller 69. The controller 69 is a microcomputer. The
controller 69 controls the communicator 71. The commu-
nicator 71 performs wireless communication with the ex-
ercise assistance device 3.

(3) Configuration of Air Temperature Sensor 9

[0039] The air temperature sensor 9 is a sensor to
measure an air temperature around the user. The airtem-
perature sensor 9 is worn on a part of the user’s body.
The part on which the air temperature sensor 9 is worn
may be set as appropriate, and can be, for example, a
wrist, a leg, a head, a chest, and an abdomen. Alterna-
tively, the air temperature sensor 9 may be attached to
the exercise assistance device 3.

[0040] AsshowninFIG.4B,the airtemperature sensor
9 comprises an air temperature measurer 73, a controller
75, and a communicator 77. The air temperature meas-
urer 73 measures the air temperature, and outputs a sig-
nal indicating the air temperature to the controller 75. The
controller 75 is a microcomputer. The controller 75 con-
trols the communicator 77. The communicator 77 per-
forms wireless communication with the exercise assist-
ance device 3.
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(4) Configuration of Secretion Amount Sensor 11

[0041] The secretion amount sensor 11 is a sensor to
measure an amount of a secretion secreted from the us-
er. Examples of the secretion may include perspiration.
The secretion amount sensor 11 is worn on a part of the
user’s body. The part on which the secretion amount sen-
sor 11 is worn may be set as appropriate, and can be,
for example, a wrist, a leg, a head, a chest, and an ab-
domen.

[0042] AsshowninFIG. 4C, the secretion amount sen-
sor 11 comprises a secretion amount measurer 79, a
controller 81, and a communicator 83. The secretion
amount measurer 79 measures a secretion amount of
perspiration, and outputs a signal indicating the secretion
amount to the controller 81. The secretion amount meas-
urer 79, for example, also can measure an electrolyte
concentration of sodium or the like in the perspiration to
calculate the secretion amount of perspiration based on
the numerical value of the measured electrolyte concen-
tration, and also can measure electric conductivity and/or
resistivity on a surface of skin to calculate the secretion
amount of perspiration based on the numerical values of
the measured electric conductivity and resistivity. The
controller 81 is a microcomputer. The controller 81 con-
trols the communicator 83. The communicator 83 per-
forms wireless communication with the exercise assist-
ance device 3.

(5) Configuration of Heart Rate Sensor 13

[0043] The heartrate sensor 13 is a sensorto measure
the user’s heart rate. The heart rate sensor 13 is worn
on a part of the user’s body. The part on which the heart
rate sensor 13 is worn may be set as appropriate, and
can be, for example, a wrist, a leg, a head, a chest, and
an abdomen.

[0044] As shown in FIG. 5A, the heart rate sensor 13
comprises a heart rate measurer 85, a controller 87, and
a communicator 89. The heart rate measurer 85 meas-
ures the heart rate, and outputs a signal indicating the
heart rate to the controller 87. The controller 87 is a mi-
crocomputer. The controller 87 controls the communica-
tor 89. The communicator 89 performs wireless commu-
nication with the exercise assistance device 3.

(6) Configuration of Acceleration Sensor 15

[0045] The acceleration sensor 15is a sensor to meas-
ure the user’s acceleration. The acceleration sensor 15
is worn on a part of the user’s body. The part on which
the acceleration sensor 15 is worn may be set as appro-
priate, and can be, for example, a wrist, a leg, a head, a
chest, and an abdomen.

[0046] As shown in FIG. 5B, the acceleration sensor
15 comprises an acceleration measurer 91, a controller
93, and a communicator 95. The acceleration measurer
91 measures the acceleration, and outputs a signal indi-
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cating the acceleration to the controller 93. The controller
93 is a microcomputer. The controller 93 controls the
communicator 95. The communicator 95 performs wire-
less communication with the exercise assistance device
3.

4. Process Performed by Exercise Assistance Device 3

[0047] A process performed by the exercise assist-
ance device 3 will be described with reference to FIG. 6
to FIG. 10. This process is performed when the user in-
puts, to the inputter 19, a request for presentation of the
exercise menu.

[0048] In a step 1in FIG. 6, the biological information
acquisition unit 33 acquires the biological information
from the biosensor 5, and the correction information ac-
quisition unit 39 acquires correction information from the
sensor for correction.

[0049] Specifically, the biological information acquisi-
tion unit 33 and the correction information acquisition unit
39 each transmit an information request to the corre-
sponding sensor in the sensor group through the com-
municator 21. Upon receipt of this information request,
the biosensor 5 transmits the biological information, and
the sensor for correction transmits the correction infor-
mation.

[0050] The correction information comprises body
temperature information transmitted by the body temper-
ature sensor 7, air temperature information transmitted
by the air temperature sensor 9, secretion amount infor-
mation transmitted by the secretion amount sensor 11,
heart rate information transmitted by the heart rate sen-
sor 13, and acceleration information transmitted by the
acceleration sensor 15.

[0051] The body temperature information is informa-
tion indicating a result of measurement of the body tem-
perature. The air temperature information is information
indicating aresult of measurement of the air temperature.
The secretion amount information is information indicat-
ing a result of measurement of the secretion amount. The
heart rate information is information indicating a result of
measurement of the heart rate. The acceleration infor-
mation is information indicating a result of measurement
of the acceleration.

[0052] The sensor group performs measurements re-
peatedly at specified intervals, and transmits information
indicating the result of the respective measurements.
[0053] Further, in the present step 1, the biological in-
formation acquisition unit 33 instructs the time measurer
25 to output the time information. In response to the in-
struction, the time measurer 25 outputs the time informa-
tion to the controller 17.

[0054] Inastep2,the biologicalinformation acquisition
unit 33 receives the information transmitted by the sensor
group through the communicator 21, and stores the in-
formation in the memory 31. Further, in the present step
2, the time information outputted by the time measurer
25 in the step 1 is stored in the memory 31. The memory
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31 stores each piece of the received information and the
time information in association with each other.

[0055] Inastep 3, thebiologicalinformation acquisition
unit 33 determines whether a preset reception time has
elapsed from a time point when the information request
is transmitted in the step 1. If the reception time has
elapsed, the process proceeds to astep 4. Ifthe reception
time has not elapsed yet, the process proceeds to the
step 2.

[0056] In the step 4, the exercise menu setting unit 35
calculates the biological information, such as the lactic
acid concentration (hereinafter referred to as a lactic acid
concentration X), indicated by the biological information
stored in the memory 31 in the step 2. If multiple pieces
of the biological information are stored in the memory 31,
the lactic acid concentration X is an average value of the
lactic acid concentrations in the multiple pieces of the
biological information. If the number of the pieces of the
biological information stored in the memory 31 is only
one, the lactic acid concentration X is the lactic acid con-
centration in the single piece of the biological information.
[0057] In a step 5, the exercise menu setting unit 35
provisionally sets the exercise menu based on the bio-
logical information, such as the lactic acid concentration
X, calculated in the step 4.

[0058] Inacase where the exercise menuis provision-
ally set based on the lactic acid concentration X, the ex-
ercise menu is specifically set as below. The exercise
menu setting unit 35 reads out the exercise menu data-
base from the exercise menu database storage 23. As
shownin FIG. 7, in the exercise menu database, the lactic
acid concentration X, a time T, an exercise menu stage
Y, and the exercise menu are associated with each other.
The exercise menu setting unit 35 applies the lactic acid
concentration X calculated in the step 4 to the exercise
menu database, to thereby determine the exercise menu
stage Y and the exercise menu. The time T is a period
of time from a time point when the exercise is started to
the present time point.

[0059] Forexample, when the lactic acid concentration
Xis 0 or more and less than X1, the exercise menu stage
Y is 1. Further, for example, when the lactic acid concen-
tration X is X1 or more and less than X2, the exercise
menu stage Yis 2. In FIG. 7, a larger/smaller relationship
of the numerical values is 0<X1<X2<X3<X4.

[0060] The larger the value of the lactic acid concen-
tration X is, the larger the value of the exercise menu
stage Y is. The larger the value of the exercise menu
stage Y is, the smaller the quantity and/or intensity of the
exercise menu are. The quantity of the exercise menu
is, for example, a distance the user moves during the
exercise, an exercise time, or the like. A distance the
user runs, a distance the user swims, and so on corre-
spond to the quantity of the exercise menu. The intensity
of the exercise menu is, for example, a load applied to
the user during the exercise. For example, a load weight
in muscle training, a running speed, a swimming speed,
and so on correspond to the intensity of the exercise
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menu.
[0061] Described above is an example in which the
lactic acid concentration X, the exercise menu stage Y,
and the exercise menu are associated with each other
in the exercise menu database. However, it is also pos-
sible to use a variation XA in the lactic acid concentration
instead of the lactic acid concentration X. The variation
XAinthe lactic acid concentration is a difference between
a lactic acid concentration XT=0 at start of the exercise
and the lactic acid concentration XT after start of the ex-
ercise. The variation XA in the lactic acid concentration
corresponds to the biological information.

[0062] For example, as shown in FIG. 12, when the
variation XA in the lactic acid concentration is 0 or more
and less than XA1, the exercise menu stage Y is 1. Fur-
ther, for example, when the variation XA in the lactic acid
concentration is XA1 or more and less than XA2, the ex-
ercise menu stage Y is 2. In FIG. 12, a larger/smaller
relationship of the numerical values is
0<XA1<XA2<XA3<XA4.

[0063] The larger the value of the lactic acid concen-
tration XA is, the larger the value of the exercise menu
stage Y is. The larger the value of the exercise menu
stage Y is, the smaller the quantity and/or intensity of the
exercise menu are. The quantity of the exercise menu
and the intensity of the exercise menu are as described
above.

[0064] Described above is an example in which the
lactic acid concentration X, the exercise menu stage Y,
and the exercise menu are associated with each other
in the exercise menu database. However, it is also pos-
sible to use a time TX instead of the lactic acid concen-
tration X. The time TX is a period of time from the time
point when the exercise is started to a time point when
the variation XA in the lactic acid concentration reaches
a specified threshold. The time TX corresponds to the
biological information.

[0065] For example, as shown in FIG. 13, when the
time TXis 0 or more and less than T1, the exercise menu
stage Y is 4. Further, for example, when the time TX is
T1 or more and less than T2, the exercise menu stage
Y is 3. In FIG. 13, a larger/smaller relationship of the
numerical values is 0<T1<T2<T3<T4.

[0066] The largerthe value ofthetime Txis, the smaller
the value of the exercise menu stage Y is. The smaller
the value of the exercise menu stage Y is, the greater
the quantity and/or intensity of the exercise menu are.
The quantity of the exercise menu and the intensity of
the exercise menu are as described above.

[0067] Described above is an example in which the
lactic acid concentration X, the exercise menu stage Y,
and the exercise menu are associated with each other
in the exercise menu database. However, it is also pos-
sible to use a time TY instead of the lactic acid concen-
tration X. The time TY is a period of time from the time
point when the exercise is started to a time point when
a first-order differential value of the lactic acid concen-
tration with respect to the time first reaches a specified
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threshold. The time TY corresponds to the biological in-
formation.

[0068] For example, as shown in FIG. 14, when the
time TY is 0 or more and less than T1, the exercise menu
stage Y is 4. Further, for example, when the time TY is
T1 or more and less than T2, the exercise menu stage
Y is 3. In FIG. 14, a larger/smaller relationship of the
numerical values is 0<T1<T2<T3<T4.

[0069] The largerthe value of the time TY is, the small-
er the value of the exercise menu stage Y is. The smaller
the value of the exercise menu stage Y is, the greater
the quantity and/or intensity of the exercise menu are.
The quantity of the exercise menu and the intensity of
the exercise menu are as described above.

[0070] Described above is an example in which the
lactic acid concentration X, the exercise menu stage Y,
and the exercise menu are associated with each other
in the exercise menu database. However, it is also pos-
sible to use a time TZ instead of the lactic acid concen-
tration X. The time TZ is a period of time from the time
point when the exercise is started to a time point when
a second-order differential value of the lactic acid con-
centration with respect to the time first reaches a speci-
fied threshold. The time TZ corresponds to the biological
information.

[0071] For example, as shown in FIG. 15, when the
time TZ is 0 or more and less than T1, the exercise menu
stage Y is 4. Further, for example, when the time TZ is
T1 or more and less than T2, the exercise menu stage
Y is 3. In FIG. 15, a larger/smaller relationship of the
numerical values is 0<T1<T2<T3<T4.

[0072] Thelargerthe value ofthetime TZis, the smaller
the value of the exercise menu stage Y is. The smaller
the value of the exercise menu stage Y is, the greater
the quantity and/or intensity of the exercise menu are.
The quantity of the exercise menu and the intensity of
the exercise menu are as described above.

[0073] In a step 6, the correction information acquisi-
tion unit 39 determines a correction value AY. This proc-
ess will be described with reference to FIG. 8 to FIG. 10.
[0074] In astep 11in FIG. 8, the time information, the
body temperature information, the air temperature infor-
mation, the secretion amount information, the heart rate
information, and the acceleration information stored in
the memory 31 in the step 2 are read out.

[0075] In a step 12, a correction value AY1 is deter-
mined as below. Stored in advance in the memory 31 is
a map specifying a relationship between the body tem-
perature and the correction value AY1 as shown in FIG.
9A. In this map, when the body temperature is a standard
value, the correction value AY 1 is 0. When the body tem-
perature is higher than the standard value, the correction
value AY1 is a positive value, whereas when the body
temperature is lower than the standard value, the correc-
tion value AY1 is a negative value. The greater a differ-
ence between the body temperature and the standard
value is, the larger the absolute value of the correction
value AY1is. The body temperature indicated by the body
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temperature information read outin the step 11 is applied
to this map, to thereby determine the correction value
AY1.

[0076] In a step 13, a correction value AY2 is deter-
mined as below. Stored in advance in the memory 31 is
a map specifying a relationship between the air temper-
ature and the correction value AY2 as shown in FIG. 9B.
In this map, when the air temperature is a standard value,
the correction value AY2 is 0. When the air temperature
is higher than the standard value, the correction value
AY2 is a positive value, whereas when the air tempera-
ture is lower than the standard value, the correction value
AYZ2is anegative value. The greater a difference between
the air temperature and the standard value is, the larger
the absolute value of the correction value AY2 is. The air
temperature indicated by the air temperature information
read out in the step 11 is applied to this map, to thereby
determine the correction value AY2.

[0077] In a step 14, a correction value AY3 is deter-
mined as below. Stored in advance in the memory 31 is
a map specifying a relationship between the secretion
amount and the correction value AY3 as shown in FIG.
9C. In this map, when the secretion amount is a standard
value, the correction value AY3 is 0. When the secretion
amount is larger than the standard value, the correction
value AY3 is a negative value, whereas when the secre-
tion amount is smaller than the standard value, the cor-
rection value AY3 is a positive value. The greater a dif-
ference between the secretion amount and the standard
value is, the larger the absolute value of the correction
value AY3 is. The secretion amount indicated by the se-
cretion amount information read out in the step 11 is ap-
plied to this map, to thereby determine the correction
value AY3.

[0078] In a step 15, a correction value AY4 is deter-
mined as below. Stored in advance in the memory 31 is
a map specifying a relationship between the heart rate
and the correction value AY4 as shown in FIG. 10A. In
this map, when the heart rate is a standard value, the
correction value AY4 is 0. When the heart rate is higher
than the standard value, the correction value AY4 is a
positive value, whereas when the heart rate is lower than
the standard value, the correction value AY4 is anegative
value. The greater a difference between the heart rate
and the standard value is, the larger the absolute value
of the correction value AY4 is. The heart rate indicated
by the heart rate information read out in the step 11 is
applied to this map, to thereby determine the correction
value AY4.

[0079] In a step 16, a correction value AY5 is deter-
mined as below. Stored in advance in the memory 31 is
amap specifying a relationship between the acceleration
and the correction value AY5 as shown in FIG. 10B. In
this map, when the acceleration is a standard value, the
correction value AY5is 0. When the acceleration is larger
than the standard value, the correction value AY5 is a
positive value, whereas when the acceleration is smaller
than the standard value, the correction value AY5 is a
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negative value. The greater a difference between the ac-
celeration and the standard value is, the larger the ab-
solute value of the correction value AY5 is. The acceler-
ation indicated by the acceleration information read out
inthe step 11 is applied to this map, to thereby determine
the correction value AY5.

[0080] In a step 17, the correction values AY1 to AY5
determined in the steps 12 to 16 are summed up to de-
termine the correction value AY.

[0081] The flow returns to FIG. 6, and in a step 7, the
exercise menu setting unit 35 corrects the exercise menu
by using the correction value AY determined in the step
6. Specifically, the following process is performed. First,
the correction value AY determined in the step 6 is added
to the exercise menu stage Y determined in the step 5,
to thereby determine a corrected stage Y. When the cor-
rection value AY is a positive value, the corrected stage
Y is larger than the stage Y determined in the step 5.
When the correction value AY is a negative value, the
corrected stage Y is smaller than the stage Y determined
in the step 5.

[0082] Next, the corrected stage Y is applied to the
exercise menu database shown in FIG. 7, to thereby set
the exercise menu. This exercise menu is a corrected
exercise menu.

[0083] In astep 8, the exercise menu presentation unit
37 displays, on the display 27, the exercise menu set in
the step 7. "To display on the display 27" corresponds to
"to present".

[0084] Inastep9,thedatabase creationunit41 creates
a database in which the biological information, the time
information, the body temperature information, the air
temperature information, the secretion amount informa-
tion, the heart rate information, the acceleration informa-
tion, the user’s physical information, and the user’s life-
style are associated with one another.

[0085] In a step 10, the database creation unit 41
stores, in the memory 31, the database created in the
step 9.

5. Processes Performed by Sensor Group

[0086] Processes performed by therespective sensors
constituting the sensor group will be described with ref-
erence to FIG. 11. The processes performed by the re-
spective sensors constituting the sensor group are basi-
cally similar to one another. Thus, the process performed
by the biosensor 5 will be described here as an example.
[0087] In astep 21 in FIG. 11, the controller 45 deter-
mines whether the communicator 47 has received the
information request. The information request is transmit-
ted by the exercise assistance device 3 in the step 1. If
the information request has been received, the process
proceeds to a step 22. If the information request has not
been received, the process returns prior to the step 21.
[0088] In the step 22, the controller 45 acquires a
measured value of the lactic acid concentration from the
sensor body 43.
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[0089] In a step 23, the controller 45 transmits infor-
mation indicating the measured value of the lactic acid
concentration acquired in the step 22 (i.e., the biological
information) through the communicator 47. The transmit-
ted biological information is received by the exercise as-
sistance device 3.

[0090] Inastep24,the controller45 determines wheth-
er a preset transmission time has elapsed from the time
point when the information requestis received in the step
21. If the transmission time has elapsed, the present
process is terminated. If the transmission time has not
elapsed yet, the process proceeds to the step 22.

6. Effects Achieved by Exercise Assistance Device 3and
Exercise Assistance System 1

[0091]

(1A) The exercise assistance device 3 can set the
exercise menu based on the biological information
indicating the lactic acid concentration in the perspi-
ration secreted from the user. This enables appro-
priate setting of the exercise menu according to the
user’s condition.

(1B) The exercise assistance device 3 corrects the
exercise menu by using the body temperature infor-
mation, the air temperature information, the secre-
tion amount information, the heart rate information,
and the acceleration information. This enables more
appropriate setting of the exercise menu according
to the user’s condition and the surrounding environ-
ment.

(1C) The exercise assistance device 3 sets the ex-
ercise menu by using the exercise menu database
and the biological information. This enables easy
setting of the exercise menu.

(1D) The exercise assistance device 3 is a portable
information terminal device. This makes it easy to
carry around the exercise assistance device 3.

(IE) The exercise assistance device 3 can create the
database in which the biological information, the
body temperature information, the air temperature
information, the secretion amount information, the
heart rate information, the acceleration information,
the user’s physical information, and the user’s life-
style are associated with one another.

<Other Embodiments>

[0092] While an embodiment of the present disclosure
has been described so far, the present disclosure is not
limited to the above-described embodiment, and can be
practiced in variously modified forms.

(1) The information used to correct the stage Y may
be a part of the biological information, the body tem-
perature information, the air temperature informa-
tion, the secretion amount information, the heart rate
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information, and the acceleration information.

(2) The exercise menu set in the step 5 may be pre-
sented in the step 8. That is, the exercise menu set
in the step 5 may be used as is without correction.
(3) In the first embodiment, the stage Y is corrected
by using the body temperature information, the air
temperature information, the secretion amount infor-
mation, the heart rate information, and the acceler-
ation information. However, the lactic acid concen-
tration X calculated in the step 4 may be corrected
by using one or more selected from the body tem-
perature information, the air temperature informa-
tion, the secretion amount information, the heart rate
information, and the acceleration information. Such
correction can be made, for example, as below.
Correction is made such that the higher the body
temperature is, the higher the lactic acid concentra-
tion X is. Correction is made such that the higher the
air temperature is, the higher the lactic acid concen-
tration X is. Correction is made such that the larger
the secretion amount is, the higher the lactic acid
concentration X is. Correction is made such that the
higher the heart rate is, the higher the lactic acid
concentration X is. Correction is made such that the
larger the acceleration is, the higher the lactic acid
concentration X is.

Further, it is possible to set the exercise menu by
applying the corrected lactic acid concentration X to
the exercise menu database shown in FIG. 7 and to
present the set exercise menu. Also in this case, the
exercise menu can be corrected.

(4) The exercise menu database shown in FIG. 7
may be stored in an element distinct from the exer-
cise assistance system 1. Examples of the element
in which the exercise menu database is stored may
include a cloud computer. The exercise assistance
device 3 can read out the exercise menu database
from the cloud computer or the like to use the same.
(5) The exercise assistance device 3 may present
the exercise menu in another way. For example, the
exercise assistance device 3 may present the exer-
cise menu by voice.

(6) The database created by the exercise assistance
device 3 may comprise a part of the time information,
the biological information, the body temperature in-
formation, the air temperature information, the se-
cretion amount information, the heart rate informa-
tion, the acceleration information, the user’s physical
information, and the user’s lifestyle.

(7) A function of one element in the above-described
embodiments may be shared by multiple elements,
and functions of multiple elements may be performed
by one element. A part of the elements in the above-
described embodiments may be omitted. At least
part of the elements in the above-described embod-
iments may be added to and/orreplaced with another
element in the above-described embodiments. Any
and all modes encompassed by the technical
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10

thoughts specified by the language of the claims are
embodiments of the present disclosure.

(8) The present disclosure can also be practiced in
various forms, other than by the above-described
exercise assistance device 3. Examples of such
forms are a program to cause a computer to function
as the controller 45, anon-transitory tangible storage
medium, such as a semiconductor memory, in which
this programis recorded, and an exercise assistance
method.

Claims

An exercise assistance device comprising:

a biological information acquisition unit that ac-
quires biological information from a biosensor
that measures a measurementtarget substance
contained in a secretion from a living body, the
biological information indicating a result of such
measurement by the biosensor;

a storage unit that stores the biological informa-
tion;

an exercise menu setting unit that sets an exer-
cise menu based on the biological information
stored in the storage unit; and

an exercise menu presentation unit that
presents the exercise menu set by the exercise
menu setting unit.

2. The exercise assistance device according to claim

1, further comprising:

a correction information acquisition unit that ac-
quires correction information from a sensor for
correction that measures one or more selected
from a group comprising body temperature of
the living body, air temperature, a secretion
amount of the secretion, heart rate of the living
body, and an acceleration of the living body, the
correction information indicating a result of such
measurement by the sensor for correction,
wherein the storage unit stores the biological in-
formation and the correction information in as-
sociation with each other, and

wherein the exercise menu setting unit corrects
the exercise menu set based on the biological
information by using the correction information
associated with the biological information.

The exercise assistance device according to claim 2,
wherein the correctioninformation comprises the se-
cretion amount of the secretion.

The exercise assistance device according to any one
of claims 1 to 3,
wherein the secretion is perspiration.
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The exercise assistance device accordingtoany one
of claims 1 to 4,

wherein the measurement target substance is lactic
acid.

The exercise assistance device according to claim 5,
wherein the biological information is at least one se-
lected from a lactic acid concentration, a period of
time until a variation in the lactic acid concentration
reaches a specified threshold, a period of time until
a first-order differential value of the lactic acid con-
centration with respect to a time first reaches a spec-
ified threshold, and a period of time until a second-
order differential value of the lactic acid concentra-
tion with respect to a time first reaches a specified
threshold.

The exercise assistance device accordingtoany one
of claims 1 to 6,

wherein the exercise menu setting unit sets the ex-
ercise menu by using an exercise menu database in
which the biological information and the exercise
menu are associated with each other, and the bio-
logical information stored in the storage unit.

The exercise assistance device accordingtoany one
of claims 1 to 7,

wherein the exercise assistance device is a portable
information terminal device.

The exercise assistance device accordingtoany one
of claims 1 to 8,

wherein the exercise assistance device further com-
prises a database creation unit that creates a data-
base comprising the biological information.

The exercise assistance device according to claim 9,
wherein the exercise assistance device further com-
prises an input unit through which input information
is inputtable, the input information being one or more
selected from a group comprising physical informa-
tion of the living body, lifestyle information of the liv-
ing body, and a management ID of the living body,
and

wherein the database creation unit creates the da-
tabase in which the biological information and the
input information are associated with each other.

An exercise assistance system comprising:
the exercise assistance device according to any
one of claims 1 to 10; and
the biosensor.

An exercise assistance method comprising:

acquiring biological information from a biosen-
sor that measures a measurement target sub-
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stance contained in a secretion from a living
body, the biological information indicating a re-
sult of such measurement by the biosensor;
storing the biological information in a storage
unit;

setting an exercise menu based on the biological
information stored in the storage unit; and
presenting the exercise menu that has been set.

13. A non-transitory tangible storage medium in which

a program is stored that causes a computer to exe-
cute:

a step of acquiring biological information from a
biosensor that measures a measurement target
substance contained in a secretion from a living
body, the biological information indicating a re-
sult of such measurement by the biosensor;

a step of storing the biological information in a
storage unit;

a step of setting an exercise menu based on the
biological information stored in the storage unit;
and

a step of presenting the exercise menu that has
been set.
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