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ELECTRONIC APPARATUS AND PROGRAM

TECHNICAL FIELD

[0001] The present invention relates to an electronic appa-
ratus and a program.

[0002] The present application claims priority based on
Japanese Patent Application No. 2012-288951, filed on Dec.
28, 2012, the contents of which are incorporated herein by
reference.

BACKGROUND ART

[0003] In recent years, an electronic apparatus which dis-
plays a heart rate is known. In addition, an electronic appa-
ratus which displays an elapsed time from a starting of mea-
surement to an ending of the measurement is known. For
example, Patent Document 1 discloses a technique in which a
value proportional to a spectrum based on the variation in a
heart rate or a heart rate is supplied, a value proportional to a
heart rate variation value is recorded as a function of time, an
exercise level in a training period is calculated and displayed
on the basis of the heart rate variation value.

RELATED ART DOCUMENT

Patent Document

[0004] [Patent Document 1] Japanese Patent No. 3831410

SUMMARY OF INVENTION

Problems to be Solved by the Invention

[0005] In order to run a full marathon, it is important to
maintain a running pace, with an anaerobic threshold (AT)
heart rate (hereinafter, referred to as an AT heart rate) as a
reference. In order to learn about an AT heart rate of a person,
it is necessary to measure a boundary between an aerobic
exercise and an anaerobic exercise, and thus dedicated equip-
ment is generally necessary. For this reason, an AT heart rate
cannot be easily measured. As mentioned above, a reference
heart rate which is used as a reference of a heart rate, such as
an AT heart rate, cannot be easily measured, and a user’s
burden is considerable.

[0006] Therefore, some aspects of the present invention are
to provide an electronic apparatus and a program capable of
reducing a user’s burden when a reference heart rate is deter-
mined.

Means for Solving the Problem

[0007] (1) According to some aspects of the present inven-
tion, there is provided an electronic apparatus including a
determination unit that determines a reference heart rate used
as a reference of a heart rate on the basis of a reference
running speed used as a reference of exercise ability of a user.
[0008] (2) In the electronic apparatus according to another
aspect of the present invention, the determination unit deter-
mines a reference heart rate further on the basis of a pre-
defined correspondence relationship between a variation in a
running speed and a variation in a heart rate.

[0009] (3) In the electronic apparatus according to still
another aspect of the present invention, the correspondence
relationship is a relationship in which the variation in the
heart rate relative to the variation in the running speed is
constant.
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[0010] (4) In the electronic apparatus according to still
another aspect of the present invention, the determination unit
determines a correspondence relationship between a running
speed and a heart rate on the basis of a set of a running speed
and a heart rate, actually measured for the user, and the
correspondence relationship, and determines the reference
heart rate corresponding to the reference running speed on the
basis of the determined correspondence relationship.

[0011] (5) The electronic apparatus according to still
another aspect of the present invention further includes a
reference running speed determination unit that determines a
reference running speed corresponding to a predetermined
exercise ability index value on the basis of a correspondence
relationship between the predetermined exercise ability index
value and the reference running speed, in which the determi-
nation unit determines a reference heart rate on the basis of
the reference running speed determined by the reference run-
ning speed determination unit.

[0012] (6) In the electronic apparatus according to still
another aspect of the present invention, the predetermined
exercise ability index value is any one of a time required to
fully run a predefined distance at predetermined exercise
intensity, a speed obtained when running is performed at
predetermined exercise intensity, and a distance obtained
when running is performed for a predetermined time period at
predetermined exercise intensity.

[0013] (7) In the electronic apparatus according to still
another aspect of the present invention, the predetermined
exercise intensity is maximum exercise intensity.

[0014] (8) In the electronic apparatus according to still
another aspect of the present invention, the reference running
speedis an AT speed, a cardiorespiratory ability enhancement
speed which is a speed set to enhance cardiorespiratory abil-
ity, or the maximum speed which is a speed obtained when
running is performed in maximum exercise intensity.

[0015] (9) In the electronic apparatus according to still
another aspect of the present invention, the reference heart
rate is an AT heart rate, a cardiorespiratory ability enhance-
ment heart rate which is a heart rate set to enhance cardiores-
piratory ability, or maximum heart rate.

[0016] (10) In the electronic apparatus according to still
another aspect of the present invention, the cardiorespiratory
ability enhancement heart rate is between the AT heart rate
and the maximum heart rate.

[0017] (11) The electronic apparatus according to still
another aspect of the present invention further includes a
heart rate calculation unit that calculates a heart rate on the
basis of a heartbeat signal regarding heartbeats of the user;
and a display control unit that determines a range of heart-
beats with the AT heart rate as a reference, and displays at
least information regarding a magnitude relation of the heart
rate relative to the determined range.

[0018] (12) According to still another aspect of the present
invention, there is provided a program causing a computer to
execute a step of determining a reference heart rate used as a
reference of a heart rate on the basis of a reference running
speed used as a reference of exercise ability of a user.

Advantage of the Invention

[0019] According to some aspects of the present invention,
it is possible to reduce a user’s burden when a reference heart
rate is determined.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a schematic configuration diagram illus-
trating an apparatus configuration of a running watch system
in an embodiment of the present invention.

[0021] FIG. 2 is a schematic block diagram illustrating a
configuration of the running watch system.

[0022] FIG. 3 is a schematic block diagram illustrating a
functional configuration of a processing section in the present
embodiment.

[0023] FIG. 4 is a diagram for explaining a concept of a
process performed by a reference running speed determina-
tion unit.

[0024] FIG. 5 is a diagram for explaining a concept of a
process performed by a determination unit.

[0025] FIG. 6illustrates an example of a display screen in a
case where the present heart rate is higher than an AT zone.
[0026] FIG.7illustrates an example of a display screenina
case where the present heart rate is within the AT zone.
[0027] FIG. 8illustrates an example of a display screen in a
case where the present heart rate is lower than the AT zone.
[0028] FIG. 9 is a flowchart illustrating an example of a
flow of aprocess in the running watch system according to the
present embodiment.

[0029] FIG. 10 illustrates a first application example of a
display screen of a display section.

[0030] FIG. 11 illustrates a second application example of
a display screen of the display section.

[0031] FIG. 12 illustrates a third application example of a
display screen of the display section.

[0032] FIG. 13 is a diagram for explaining a concept of a
process performed by the reference running speed determi-
nation unit in Modification Example 1.

[0033] FIG. 14 is a diagram for explaining a concept of a
process performed by the reference running speed determi-
nation unit in Modification Example 2.

DESCRIPTION OF THE EMBODIMENTS

[0034] Hereinafter, an embodiment ofthe present invention
will be described in detail with reference to the drawings.
FIG. 1 is a schematic configuration diagram illustrating an
apparatus configuration of a running watch system 1 in an
embodiment of the present invention. In FIG. 1, the running
watch system 1 includes a chest strap 100 and a running watch
200.

[0035] The running watch system 1 provides information
such as a heart rate or a lap time to, for example, a user who
1s playing sports such as running. Hereinafter, in the present
embodiment, a heart rate per minute will be described as a
heart rate as an example.

[0036] The chest strap 100 is mounted on, for example, a
user’s chest, detects heartbeats of the user, and wirelessly
transmits a heartbeat signal which is synchronized with the
detected heartbeats to the running watch 200. The running
watch 200 displays information such as a heart rate or a lap
time and thus provides such information to the user. Specifi-
cally, for example, the running watch 200 receives a heartbeat
signal from the chest strap 100, and displays information
indicating a heart rate on the basis of the received heartbeat
signal. In addition, the running watch 200 displays, for
example, the time, a lap time, or a split time on a display
screen. In the present embodiment, the running watch 200
corresponds to an example of an electronic apparatus in the
present invention.
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[0037] 1In addition, in the present embodiment, an elec-
tronic apparatus will be described by exemplifying the run-
ning watch 200 but is not limited thereto, and an electronic
apparatus may be a treadmill.

[0038] Further, in the present invention, a form in which a
measurement device transmits a biological signal to an elec-
tronic apparatus is not limited to wireless communication, but
wired communication may be employed. Still further, a mea-
surement device may be built into an electronic apparatus.

[0039] FIG. 2 is a schematic block diagram illustrating a
configuration of the running watch system 1. In FIG. 2, the
running watch system 1 includes the chest strap 100 and the
running watch 200. The chest strap 100 includes a sensor
section 110 and a transmission section 120. The running
watch 200 includes a reception section 210, a processing
section 220, a display section 240, an operation input section
250, and a storage section 260.

[0040] The sensor section 110 has a heartbeat sensor,
detects heartbeats of the user, and outputs a heartbeat signal
which is synchronized with the detected heartbeats to the
transmission section 120. The heartbeat signal is a signal
indicating 1 in a case of exceeding, for example, a predefined
threshold value, and indicating 0 otherwise. In the present
embodiment, as an example, heartbeats obtained when the
user runs 5 km is detected, and a heartbeat signal synchro-
nized with the detected heartbeats is output to the transmis-
sion section 120.

[0041] The transmission section 120 transmits the heart-
beat signal which has been output from the sensor section
110, to the running watch 200 by using communication
means such as wireless means.

[0042] The reception section 210 receives the heartbeat
signal which is transmitted from the transmission section 120
of the chest strap 100 in a wireless manner, and outputs the
received heartbeat signal to the processing section 220.

[0043] Theprocessing section 220 calculates a heart rate on
the basis of the heartbeat signal received by the reception
section 210, and displays the calculated heart rate on a display
screen. In addition, the processing section 220 measures a
time period from the time when the operation input section
250 receives an input operation for starting a measurement
from the user to the time when the operation input section 250
receives an input operation for finishing the measurement
from the user. Further, the processing section 220 stores infor-
mation pieces respectively indicating the calculated heart rate
and the measured time period in the storage section 260 in
response to a user’s operation. Still further, the processing
section 220 displays the information pieces indicating the
heart rate and the time period on the display section 240 in
response to a user’s operation detected by the operation input
section 250. The processing section 220 has an oscillator
which generates a clock signal, and measures the time by
using the clock signal.

[0044] The display section 240 has a display screen, and
displays information output from the processing section 220,
such as information indicating a hear rate or information
indicating a time period, under the control of the processing
section 220.

[0045] The operation input section 250 has a press button,
and detects a user’s operation of pressing the press button.
The operation input section 250 outputs user’s operation
information indicating the detected user’s operation to the
processing section 220.
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[0046] The storage section 260 stores a correspondence
relationship between an AT speed and a time obtained when
the user runs a predefined distance in the maximum exercise
intensity, for each sex, for example. Here, the AT speed is a
speed obtained when running is performed at an anaerobic
threshold (AT) heart rate. The time obtained when the user
runs in the maximum exercise intensity is atime, for example,
in a case where the user runs a predefined distance at full
speed. In the present embodiment, the time obtained when the
user runs the predefined distance in the maximum exercise
intensity is the user’s best time of the user obtained when
running 5 km as an example. In other words, in the present
embodiment, as an example, the storage section 260 stores a
correspondence relationship between an AT speed and the
user’s best time obtained when running 5 km, for each sex, for
example. This correspondence relationship is determined on
the basis of statistical data obtained from a plurality of sub-
jects. In addition, the user’s best time is not limited to the
user’s best time obtained when running 5 km, and may be the
user’s best time obtained when running other distances such
as 10 km.

[0047] The inventor (hereinafter, referred to as the present
inventor) of the present invention has found that a relationship
between a running speed and a heart rate tends to be common
to all subjects. More specifically, the present inventor has
found that the variation in a heart rate relative to the variation
in arunning speed (that is, a slope in a case where the running
speed is expressed by a transverse axis and the heart rate is
expressed by a longitudinal axis) is not different depending
on people but is approximately constant. From this founding,
the variation in a heart rate relative to the variation relative to
the variation in a running speed is a constant value which is
common to all the subjects. Here, the variation in a heart rate
relative to the variation in a running speed is, for example, a
linear coefficient obtained when the heart rate is expressed by
a linear function of the running speed. In addition, the varia-
tion in the heart rate relative to the variation in the running
speed is a slope obtained when the running speed is expressed
by a transverse axis, the heart rate is expressed by a longitu-
dinal axis, and a relationship between the running speed and
the heart rate is generated as a graph. In the present embodi-
ment, as an example, the storage section 260 stores variation
rate information indicating the variation in the heart rate
relative to the variation in the running speed. Further, in the
present embodiment, the storage section 260 stores the varia-
tion rate information indicating the variation in the heart rate
relative to the variation in the running speed, but, without
being limited thereto, the storage section 260 may store a
correspondence relationship between predefined running
speed and heart rate. For example, the storage section 260
may store a table in which the running speed is correlated with
the heart rate.

[0048] FIG. 3 is a schematic block diagram illustrating a
functional configuration of the processing section 220 in the
present embodiment. The processing section 220 includes a
reference running speed determination unit 221, a heart rate
calculation unit 222, a time measurement unit 223, an actual
running speed calculation unit 224, a determination unit 225,
and a display control unit 228.

[0049] The reference running speed determination unit 221
acquires, for example, the best time and a sex input by the
user, from the user’s operation information which is input via
the operation input section 250. The reference running speed
determination unit 221 refers to, for example, the correspon-
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dence relationship between an AT speed of the acquired sex
and the best time at 5 km, stored in the storage section 260,
and acquires an AT speed corresponding to the acquired best
time. The reference running speed determination unit 221
outputs the acquired AT speed to a reference heart rate deter-
mination portion 227 (which will be described later) of the
determination unit 225.

[0050] The heart rate calculation unit 222 calculates an
actual running heart rate which is a heart rate obtained when
the user actually runs, on the basis of heartbeat signals
received by the reception section 210. Specifically, for
example, in a case where the heartbeat signals are signals of 0
or 1, the heart rate calculation unit 222 calculates a heart rate
as an actual running heart rate by counting signals indicating
1 for a minute among the received heartbeat signals. The heart
rate calculation unit 222 outputs heart rate information indi-
cating the calculated actual running heart rate, to a correspon-
dence relationship determination portion 226 (which will be
described later) of the determination unit 225.

[0051] The time measurement unit 223 measures the time.
In the present embodiment, as an example, when the user runs
5km while measuring heartbeats, the time measurement unit
223 measures the time required to fully run 5 km. The time
measurement unit 223 outputs required time information
indicating the measured time to the actual running speed
calculation unit 224.

[0052] The actual running speed calculation unit 224
acquires a running distance input by the user, from user’s
operation information which is input via the operation input
section 250. In the present embodiment, as an example, in a
case where the user inputs “S km” as a running distance
before user runs 5 km while measuring heartbeats, the actual
running speed calculation unit 224 acquires 5 km”. The
actual running speed calculation unit 224 calculates an actual
running speed which is a speed during actual running, for
example, by dividing the acquired running distance by the
time indicated by the required time information which is
input from the time measurement unit 223. Specifically, for
example, in a case where the time required to fully run 5 km
is 20 minutes, an actual running speed is 15 km/h obtained by
dividing a result obtained by multiplying 5 indicated by 5
km” by 60, by 20. The actual running speed calculation unit
224 outputs actual running speed information indicating the
calculated actual running speed to the correspondence rela-
tionship determination portion 226 (which will be described
later) of the determination unit 225.

[0053] The determination unit 225 determines a correspon-
dence relationship of a heart rate corresponding to a running
speed, for example, on the basis of the actual running speed
and the actual running heart rate. In addition, the determina-
tion unit 225 determines, for example, an AT heart rate cor-
responding to an AT speed on the basis of the determined
correspondence relationship. Here, the determination umt
225 includes the correspondence relationship determination
portion 226 and the reference heart rate determination portion
227.

[0054] The correspondence relationship determination
portion 226 determines a correspondence relationship
between a running speed and a heart rate on the basis of the
running speed and the heart rate which have been actually
measured for the user, and the predefined correspondence
relationship between the variation in the running speed and
the variation in the heart rate. Specifically, for example, the
correspondence relationship determination portion 226 reads
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variation rate information stored in the storage section 260.
Here, the variation rate information indicates a linear coeffi-
cient obtained when the heart rate is expressed by a linear
function of the running speed. The correspondence relation-
ship determination portion 226 calculates an intercept
obtained when the heart rate is expressed by a linear function
of the running speed, by using the actual running heart rate
calculated by the heart rate calculation unit 222 and the actual
running speed calculated by the actual running speed calcu-
lation unit 224. Consequently, a linear function of the running
speed relative to the heart rate is uniquely determined. The
correspondence relationship determination portion 226 out-
puts information indicating the linear function of the running
speed relative to the heart rate to the reference heart rate
determination portion 227.

[0055] The reference heart rate determination portion 227
determines an AT heart rate corresponding to an AT speed on
the basis of the correspondence relationship determined by
the correspondence relationship determination portion 226.
Specifically, for example, the reference heart rate determina-
tion portion 227 calculates and determines the AT heart rate
by assigning the AT speed acquired by the reference running
speed determination unit to the linear function of the running
speed relative to the heart rate. The reference heart rate deter-
mination portion 227 outputs information indicating the
determined AT heart rate to the display control unit 228.
[0056] The display control unit 228 controls the display
section 240 so that various information pieces are displayed
on the display section 240. For example, the display control
unit 228 determines a range (hereinafter, referred to as an AT
zone) with the AT heart rate as a reference determined by the
reference heart rate determination portion 227, and displays
the generated AT zone. Specifically, for example, the display
control unit 228 determines a range of the AT heart ratexa
predetermined value (for example, 10) as an example of the
AT zone, and displays this range on the display section 240.
[0057] In addition, the display control unit 228 may deter-
mine a range of the AT heart ratexthe AT heart ratexa prede-
termined ratio (for example, 10%) as an example of the AT
zone, and may display this range on the display section 240.
[0058] FIG. 4 is a diagram for explaining a concept of a
process performed by the reference running speed determi-
nation unit 221. FIG. 4 illustrates an example of a curve 141
indicating a relationship between a running speed and the best
time, stored in the storage section 260. Here, a longitudinal
axis expresses a running speed, and a transverse axis
expresses the best time. If the best time input by the user is
given, a running speed corresponding to the given best time is
uniquely determined in the curve L41 of the same figure as
indicated by a dashed line arrow A42 and a dashed line arrow
Ad3. The determined speed is the AT speed. Therefore, the
reference running speed determination unit 221 can acquire a
speed corresponding to a best time input value which is input
by the user as the AT speed by referring to the relationship
between the running speed and the best time.

[0059] FIG. 5 is a diagram for explaining a concept of a
process performed by the determination unit 225. FIG. 5
illustrates a straight line [.51 which has the variation in the
heart rate relative to the variation in the running speed indi-
cated by the variation rate information stored in the storage
section 260, as a slope. Here, since only a value of the varia-
tion (that is, the slope of the straight line [51) in the heart rate
relative to the variation in the running speed is a constant and
is known, the straight line [.51 is a straight line of which only
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the slope is determined and an intercept is any value. The
straight line .51 is moved in parallel as indicated by a dashed
line arrow A53 so as to pass through one point P52 which is
determined by the actual running speed and the actual run-
ning heart rate, and thus a straight line 1.54 is obtained. Here,
the actual running speed is obtained by dividing a distance
which the user runs by the time required for the user to run the
distance, and the actual running heart rate is, for example, an
average heart rate obtained when the user runs the distance.
This parallel movement process corresponds to a process of
calculating an intercept of the straight line .54 in the corre-
spondence relationship determination portion 226. The
straight line [.54 is an example of a correspondence relation-
ship between a running speed and a heart rate, corrected by
the correspondence relationship determination portion 226.
As indicated by a dashed line arrow A55 and a dashed line
arrow A56, if the AT speed calculated by the reference run-
ning speed determination unit 221 is given, an AT heart rate
corresponding to the given AT speed is uniquely determined
in the straight line L54. Therefore, the determination unit 225
calculates a linear function of the running speed relative to the
heart rate, for example, on the basis of the predefined varia-
tion in the heart rate relative to the variation in the running
speed, actual running speed, and actual running heart rate,
and assigns the AT speed to the calculated linear function, so
as to calculate the AT heart rate.

[0060] Next, a description will be made of examples of the
display screen of the display section 240 with reference to
examples of FIGS. 6 to 8. In common to the examples of
FIGS. 6 to 8, information regarding the magnitude relation of
the present heart rate relative to the AT zone, a heart mark, and
the present heart rate are displayed on an upper end of the
display screen. Here, in the examples of FIGS. 6 to 8, the AT
zone is 120 to 140. In addition, the lap time is displayed as a
chronograph measurement time on a lower end of the display
screen. Further, display on the lower end is not limited to the
lap time, and any information such as the split time, the
present time, and a measurement time of a timer may be
displayed.

[0061] FIG. 6illustrates an example of the display screen in
a case where the present heart rate exceeds the maximum
heart rate of the AT zone. “HI” is displayed on the upper end
of the display screen of FIG. 6 as the information regarding
the magnitude relation of the present heart rate relative to the
AT zone. Here, “HI” indicates that the present heart rate
exceeds the maximum heart rate of the AT zone. In addition,
“160” is displayed on the upper end of the display screen as
the present heart rate.

[0062] FIG. 7illustrates an example of the display screen in
acase where the present heart rate is within the AT zone. “IN”
is displayed on the upper end of the display screen of FIG. 7
as the information regarding the magnitude relation of the
present heart rate relative to the AT zone. Here, “IN” indicates
that the present heart rate is within the AT zone. In addition,
“140” is displayed on the upper end of the display screen as
the present heart rate.

[0063] FIG. 8illustrates an example of the display screen in
acase where the present heart rate is lower than the minimum
AT zone. “LO” is displayed on the upper end of the display
screen of FIG. 8 as the information regarding the magnitude
relation of the present heart rate relative to the AT zone. Here,
“LO” indicates that the present heart rate is lower than the
minimum AT zone. In addition, “120” is displayed on the
upper end of the display screen as the present heart rate.
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[0064] To summarize the processes in the display control
unit 228 in relation to FIGS. 6 to 8, the display control unit
228 determines a range (in the present embodiment, 120 to
140 as an example) of heartbeats with the AT heart rate as a
reference, and displays the information (in the present
embodiment, “HI”, “IN”, and “L.LO” as an example) regarding
the magnitude relation of the heart rate relative to the deter-
mined range. The information regarding the magnitude rela-
tion of the heart rate relative to the determined range is infor-
mation indicating, specifically, for example, whether the
heart rate is within the range of the AT zone or is higher or
lower than the range. Further, the display control unit 228
may display information (for example, the present heart rate
such as 140) regarding a heart rate calculated by the heart rate
calculation unit 222.

[0065] In addition, in the present embodiment, as an
example, the display control unit 228 displays a set of the
information (for example, “HI”, “IN”, and “LO”) regarding
the magnitude relation of the present heart rate relative to the
AT zone, the heart mark, and the heart rate, but, without being
limited thereto, at least the information regarding the magni-
tude relation of the present heart rate relative to the AT zone
may be displayed. Further, “HI”, “IN”, and “LO” are only an
example, and the present embodiment is not limited thereto,
and any information may be displayed as long as the infor-
mation indicates the magnitude relation of the present heart
raterelative to the AT zone. Still further, the heart mark is only
an example, and any mark may be used without being limited
to this mark. Moreover, the display control unit 228 may
change a type of mark, a shape of a mark, or a lighting state of
a mark according to information regarding the magnitude
relation of the present heart rate relative to the AT zone.
[0066] FIG. 9 is a flowchart illustrating an example of a
process in the running watch system 1 according to the
present embodiment.

[0067] (step S101)First, the reference running speed deter-
mination unit 221 acquires, for example, the user’s best time
at 5 km, on the basis of a user’s operation received by the
operation input section 250.

[0068] (step S102)Next, the reference running speed deter-
mination unit 221 acquires an AT speed corresponding to the
acquired user’s best time.

[0069] (step S103) Next, in a case where the user operates
the operation input section 250 in order to input a predefined
distance which the user will run before running, the operation
input section 250 receives this user’s operation. In addition,
the actual running speed calculation unit 224 acquires the
running distance on the basis of the user’s operation received
by the operation input section 250.

[0070] (step S104) Next, in a case where the user operates
the operation input section 250 in order to give an instruction
for starting a measurement of the running time simulta-
neously with the running, the operation input section 250
receives the inputting of the running time measurement start.
[0071] (step S105) Next, the time measurement unit 223
starts to measure the running time. In addition, the heart rate
calculation unit 222 starts to calculate a heart rate on the basis
of a heartbeat signal received by the reception section 210.
[0072] (step S106) Next, in a case where the user operates
the operation input section 250 in order to give an instruction
for finishing the measurement of the running time simulta-
neously with completion of the running of the predefined
distance, the operation input section 250 receives the input-
ting of the running time measurement finish.
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[0073] (step S107) The time measurement unit 223 finishes
the measurement of the running time when the operation
input section 250 receives the inputting of the running time
measurement finish. In addition, along therewith, the heart
rate calculation unit 222 finishes the calculation of a heart
rate.

[0074] (Step S108) Next, the actual running speed calcula-
tion unit 224 calculates an actual running speed by dividing
the distance input by the user by the running time.

[0075] (step S109) Next, the heart rate calculation unit 222
calculates an average heart rate which is an average of calcu-
lated heart rates as an actual running heart rate.

[0076] (step S110) Next, the correspondence relationship
determination portion 226 reads the variation rate informa-
tion from the storage section 260, and determines a linear
function of the running speed relative to the heart rate by
referring to the variation rate information, the actual running
speed, and the actual running heart rate.

[0077] (step S111) Next, the reference heart rate determi-
nation portion 227 calculates an AT heart rate by assigning the
AT speed to the determined linear function.

[0078] Inaddition, the operation input section 250 receives
the operation of inputting a running distance before the user
runs, but, without being limited thereto, the operation input
section 250 may receive an operation of inputting the running
distance after the user has completed the running. Further, the
running watch 200 may additionally include a distance mea-
surement unit, and the distance measurement unit may mea-
sure a running distance. Specifically, for example, a pace per
pitch is input by the user and is stored in the storage section
260 in advance. In this case, the distance measurement unit
may measures pitches, and may measure a running distance
by multiplying the pace per pitch by the number of pitches.
[0079] As mentioned above, according to the present
embodiment, a set of the actual running speed and the actual
running heart rate is changed by a target user, and thus the
determination unit 225 changes a linear function of the run-
ning speed relative to the heart rate depending on a target user.
As aresult, the determination unit 225 can change an AT heart
rate depending on a target user. In addition, a set of an actual
running speed and an actual running heart rate is changed
when an actual running speed is measured even for the same
target user, that is, depending on a state (for example, ability
or condition) of the target user during the measurement.
Therefore, even for the same target user, a linear function of
the running speed relative to the heart rate is changed depend-
ing on a state of the user when an actual running speed and an
actual running heart rate are measured. As a result, the deter-
mination unit 225 can determine an AT heart rate depending
on a state of the target user during the measurement.

[0080] In addition, as an example of the related art, an AT
heart rate is determined according to age, and thus an accurate
AT heart rate cannot be acquired in a case of a person with a
low heart rate or a high heart rate. In contrast, according to the
present embodiment, the determination unit 225 determines a
linear function by using an actual running speed obtained
through one running measurement for a target user, an actual
running heart rate during the running measurement, and the
variation in the heart rate relative to the variation in the
running speed based on the statistical data (refer to FIG. 5).
Consequently, a linear function can be obtained for each
target user, and thus an AT heart rate is changed depending on
the linear function. For this reason, the determination unit 225
calculates an AT heart rate according to a set of the actual
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running speed of the target user and the actual running heart
rate during the running measurement and can thus more accu-
rately determine an AT heart rate even for a person with a low
heart rate or a high heart rate.

[0081] In addition, the reference running speed determina-
tion unit 221 acquires an AT speed corresponding to the best
time of a target user by referring to a relationship between the
running speed and the best time (refer to FIG. 4). For this
reason, since the best time differs depending on a target user,
the reference running speed determination unit 221 can
acquire a different AT speed for each target user.

[0082] Further, since the best time is changed due to
improvement in the ability associated with training or the like
or areduction in the ability caused by a decrease in an amount
of training even for the same target user, an AT speed changes
according to the change in the ability even for the same target
user. Therefore, the reference running speed determination
unit 221 can acquire an AT speed in proportion to the present
ability of a target user. As mentioned above, since the deter-
mination unit 225 determines an AT heart rate corresponding
to the AT speed by referring to the determined linear function,
if the reference running speed determination unit 221 changes
the AT speed depending on a change in the present ability of
the target user, the determination unit 225 changes the AT
heart rate according thereto. Therefore, the processing sec-
tion 220 can determine an AT heart rate corresponding to the
present ability of the target user.

[0083] In addition, in the present embodiment, it has been
found by the present inventor that there is little individual
difference in the variation in the heart rate relative to the
variation in the running speed, and thus a single variation in
the heart rate relative to the variation in the running speed is
predefined and is common to all users. In addition, the deter-
mination unit 225 determines an equation for expressing a
heart rate as a linear function of a running speed, by using an
actual running speed obtained through one running measure-
ment for a certain distance in a user (hereinafter, referred to as
a target user) as a measurement target and an actual running
heart rate during the running measurement. The determina-
tion unit 225 determines the linear function as mentioned
above and can thus determine an AT heart rate corresponding
to an AT speed of the target user by using the linear function.
Consequently, since one running measurement is enough, it is
possible toreduce time and effort ofa user, and a burden of the
user, caused by acquisition of an AT heart rate.

[0084] Inaddition, inthe present embodiment, the determi-
nation unit 225 determines an AT heart rate on the basis of an
AT speed, but, without being limited thereto, the determina-
tion unit 225 may determine the maximum heart rate on the
basis of an AT speed, and may determine a cardiorespiratory
ability enhancement heart rate which is a heart rate set to
enhance the cardiorespiratory ability. Here, the cardiorespi-
ratory ability enhancement heart rate is a heart rate set to
enhance the cardiorespiratory ability, and differs depending
on a user’s ability. A user exercises at the cardiorespiratory
ability enhancement heart rate and can thus increase the car-
diorespiratory ability. Further, the cardiorespiratory ability
enhancement heart rate is a heart rate between the maximum
heart rate and an AT heart rate.

[0085] Still further, the determination unit 225 may deter-
mine one of an AT heart rate, a cardiorespiratory ability
enhancement heart rate, and the maximum heart rate on the
basis of not an AT speed but a cardiorespiratory ability
enhancement speed which is a speed set to enhance the car-
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diorespiratory ability. Furthermore, the determination unit
225 may determine one of an AT heart rate, a cardiorespira-
tory ability enhancement heart rate, and the maximum heart
rate on the basis of not an AT speed but the maximum speed
which is a speed obtained when running in the maximum
exercise intensity.

[0086] In addition, in the present embodiment, the refer-
ence running speed determination unit 221 acquires an AT
speed corresponding to the best time of a user at 5 km on the
basis of a correspondence relationship between the best time
at 5 km and an AT speed, and the present invention is not
limited thereto. Not only the best time at 5 km but also the best
time at other distances such as 10 km may be used. Further,
not only the time required to fully run a predefined distance in
the maximum exercise intensity, such as the best time, but
also the time required to fully run the distance at predeter-
mined exercise intensity may be used. Still further, not only
an AT speed but also a cardiorespiratory ability enhancement
speed or the maximum speed may be used. Therefore, a
correspondence relationship may be a correspondence rela-
tionship between the time required for a user to fully run a
predefined distance at predetermined exercise intensity and a
reference running speed. In this case, the reference running
speed determination unit 221 may determine a reference run-
ning speed corresponding to the time required for the user to
fully run the predefined distance at the predetermined exet-
cise intensity on the basis of the correspondence relationship.

[0087] In addition, in the present embodiment, the refer-
ence running speed determination unit 221 uses the corre-
spondence relationship between the time required to fully run
a predefined distance in a predetermined exercise intensity
and a reference running speed, and the present invention is not
limited thereto. The reference running speed determination
unit 221 may use a correspondence relationship between a
speed during running at predetermined exercise intensity and
areference running speed. In this case, the reference running
speed determination unit 221 may determine a reference run-
ning speed corresponding to a speed obtained when a user
runs at the predetermined exercise intensity. Further, the ref-
erence running speed determination unit 221 may use a cor-
respondence relationship between a distance obtained when
running is performed for a predetermined time period at pre-
determined exercise intensity and a reference running speed.
In this case, the reference running speed determination unit
221 may determine a reference running speed corresponding
to a distance obtained when a user runs a predetermined time
period at the predetermined exercise intensity. To summarize
the above description, the reference running speed determi-
nation unit 221 may determine a reference running speed
corresponding to a predetermined exercise ability index value
of a user on the basis of a correspondence relationship
between the predetermined exercise ability index value and
the reference running speed. Here, the predetermined exer-
cise ability index value is any one of the time required to fully
run a predefined distance at predetermined exercise intensity,
aspeed obtained when running is performed at predetermined
exercise intensity, and a distance obtained when running is
performed for a predetermined time period at predetermined
exercise intensity.

[0088] Next, application examples of the display screen of
the display section 240 will be described by using examples
of FIGS. 10 to 12. FIG. 10 illustrates a first application
example of the display screen of the display section 240. In
common to the application examples of FIGS. 10 to 12, a
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longitudinal axis expresses a heart rate. In common to the
examples of FIGS. 10 to 12, a heart rate “140” is displayed as
an AT heart rate on the display screen, and a dashed line 161
indicating the heart rate “140” is displayed. In addition, in
common to the examples of FIGS. 10 to 12, 150 which is
obtained by adding 10 to the AT heart rate on the display
screen is displayed as the maximum value MAX of a heart
rate of a zone (hereinafter, referred to as an AT zone) with the
AT heart rate as a reference, and a dashed line [.62 indicating
the heart rate “150” is displayed. Further, in common to
examples of FIGS. 10 to 12, 130 which is obtained by sub-
tracting 10 from the AT heart rate on the display screen is
displayed as the minimum value MIN of a heart rate of the AT
zone, and a dashed line 163 indicating the heart rate “130” is
displayed.

[0089] InFIG. 10, “HI”, a heart mark, and “160” which is
the present heart rate are displayed at a position in the longi-
tudinal axis direction, corresponding to the present heart rate
“160” on the display screen. Here, “HI” indicates that a heart
rate exceeds the maximum value MAX of a heart rate of the
AT zone. As mentioned above, the display control unit 228
displays the AT zone with a heart rate expressed by the lon-
gitudinal axis, and displays the heart mark and the like over
the AT zone in a case where the present heart rate exceeds the
maximum value MAX of a heart rate of the AT zone. Conse-
quently, since a user can identify that the present heart rate
exceeds the AT zone, the user can easily recognize that the
present heart rate exceeds the AT zone. Further, since “HI” is
displayed, the user can easily recognize that the present heart
rate exceeds the AT zone.

[0090] FIG. 11 illustrates a second application example of
the display screen of the display section. In FIG. 11, “IN”, a
heart mark, and “140” which is the present heart rate are
displayed at a position in the longitudinal axis direction,
corresponding to the present heart rate “140” on the display
screen. Here, “IN™ indicates that a heart rate is within the AT
zone. As mentioned above, the display control unit 228 dis-
plays the AT zone with a heart rate expressed by the longitu-
dinal axis, and displays the heart mark and the like within the
AT zone in a case where the present heart rate is within the AT
zone. Consequently, the user can easily recognize that the
present heart rate is within the AT zone. Further, since “IN” is
displayed, the user can easily recognize that the present heart
rate is within the AT zone.

[0091] FIG. 12 is athird application example ofthe display
screen of the display section. In FIG. 12, “LO”, a heart mark,
and “120” which is the present heart rate are displayed at a
position in the longitudinal axis direction, corresponding to
the presentheart rate “120” on the display screen. Here, “LO”
indicates that a heart rate is lower than the minimum value
MIN of a heart rate of the AT zone. As mentioned above, the
display control unit 228 displays the AT zone with a heart rate
expressed by the longitudinal axis, and displays the heart
mark and the like under the AT zone in a case where the
present heart rate 1s lower than the minimum value MIN of a
heart rate of the AT zone. Consequently, the user can easily
recognize that the present heart rate is lower than the AT zone.
Further, since “LO” is displayed, the user can easily recog-
nize that the present heart rate is lower than the AT zone.
[0092] In addition, in FIGS. 10 to 12, the display control
unit 228 may change a display position of the heart mark or
the like depending on a height of the present heart rate. For
example, the display control unit 228 may display the heart
mark and the like at a position in the longitudinal axis direc-
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tion, corresponding to the present heart rate. Consequently, a
user can easily recognize how far a value of the present heart
rate is away from the AT zone, or at which position a value of
the present heart rate is located in the AT zone. Further, in
FIGS. 10 to 12, a heart rate is expressed by the longitudinal
axis, but a heart rate may be expressed by the transverse axis.
In addition, in the present application example, a heart rate
and the like are displayed at a position of the longitudinal axis
corresponding to the present heart rate, but the present inven-
tion is not limited thereto. For example, in a case where the
present heart rate exceeds the maximum value MAX of a
heart rate of the AT zone, the display control unit 228 may
display the heart rate and the like at any position (for example,
any position in FIG. 10 further upward located than the
dashed line .62 of FIG. 10) above the displayed AT zone. In
addition, for example, in a case where the present heart rate is
within the AT zone, the display control unit 228 may display
the heart rate and the like at any position (for example, any
position between the dashed line .63 and the dashed line .62
of FIG. 11) in the AT zone. In addition, for example, in a case
where the present heart rate is lower than the AT zone, the
display control unit 228 may display the heart rate and the like
at any position (for example, any position below the dashed
line 163 of FIG. 12) below the AT zone.

Modification Example 1

[0093] Next, Modification Example 1 of the present
embodiment will be described. In Modification Example 1, a
correspondence relationship between the best time and a car-
diorespiratory ability enhancement running speed is deter-
mined, and the storage section 260 stores the correspondence
relationship between the cardiorespiratory ability enhance-
ment running speed and the best time. The cardiorespiratory
ability enhancement running speed is a running speed which
is determined in order to enhance the cardiorespiratory abil-
ity, and is a speed between an AT speed and the maximum
running speed. The maximum running speed is a running
speed obtained when a user runs in the maximum exercise
intensity. In this case, the reference running speed determi-
nation unit 221 may determine a cardiorespiratory ability
enhancement running speed corresponding to the best time on
the basis of the correspondence relationship between the car-
diorespiratory ability enhancement running speed and the
best time, stored in the storage section 260. In this case, the
determination unit 225 may determine one of an AT heart rate,
a cardiorespiratory ability enhancement heart rate, and the
maximum heart rate on the basis of the cardiorespiratory
ability enhancement running speed.

[0094] FIG. 13 is a diagram for explaining a concept of a
process performed by the reference running speed determi-
nation unit 221 in Modification Example 1. FIG. 13 illustrates
an example of a curve 101 indicating a relationship between
a cardiorespiratory ability enhancement running speed and
the best time, stored in the storage section 260. Here, a lon-
gitudinal axis expresses a running speed, and a transverse axis
expresses the best time. If a best time input value which is
input by the user is given, a running speed corresponding to
the given best time is uniquely determined in the curve 1.101
of the same figure as indicated by a dashed line arrow A102
and a dashed line arrow A103. The determined running speed
is the cardiorespiratory ability enhancement running speed.
Therefore, the reference running speed determination umt
221 can acquire a speed corresponding to a best time input
value which is input by the user as the cardiorespiratory
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ability enhancement running speed by referring to the rela-
tionship between the cardiorespiratory ability enhancement
running speed and the best time.

Modification Example 2

[0095] Next, Modification Example 2 of the present
embodiment will be described. In Modification Example 2, a
correspondence relationship between the best time and the
maximum running speed is determined, and the storage sec-
tion 260 stores the correspondence relationship between the
maximum running speed and the best time. In this case, the
reference running speed determination unit 221 may deter-
mine the maximum running speed corresponding to the best
time on the basis of the correspondence relationship between
the maximum running speed and the best time, stored in the
storage section 260. In this case, the determination unit 225
may determine one of an AT heart rate, a cardiorespiratory
ability enhancement heart rate, and the maximum heart rate
on the basis of the maximum running speed.

[0096] FIG. 14 is a diagram for explaining a concept of a
process performed by the reference running speed determi-
nation unit 221 in Modification Example 2. FIG. 14 illustrates
an example of a curve 111 indicating a relationship between
the maximum running speed and the best time, stored in the
storage section 260. Here, a longitudinal axis expresses a
running speed, and a transverse axis expresses the best time.
If the best time input by the user is given, a running speed
corresponding to the given best time is uniquely determined
in the curve L111 of the same figure as indicated by a dashed
line arrow A112 and a dashed line arrow Al113. The deter-
mined running speed is the maximum running speed. There-
fore, the reference running speed determination unit 221 can
acquire a speed corresponding to a best time input value
which is input by the user as the maximum running speed by
referring to the relationship between the maximum running
speed and the best time.

[0097] As described above, to summarize of the processes
of the running watch 200 in the present embodiment, and
Modification Examples 1 and 2, the determination unit 225
may determine a reference heart rate (for example, an AT
heart rate, a cardiorespiratory ability enhancement heart rate,
or the maximum heart rate) which is used as a reference of a
heart rate on the basis of a reference running speed (for
example, an AT speed. a cardiorespiratory ability enhance-
ment speed, or the maximum speed) which is used as a ref-
erence of the exercise ability of a user, and a predefined
correspondence relationship between the variation in a run-
ning speed and the variation in a heart rate. Here, the corre-
spondence relationship is a relationship in which the variation
in the heart rate relative to the variation in the running speed
is constant. Since the variation in the heart rate relative to the
variation in the running speed is constant regardless of a user,
a reference heart rate can be determined on the basis of the
reference running speed and the correspondence relationship
between the running speed and the heart rate. Consequently,
if the reference running speed and the correspondence rela-
tionship between the running speed and the heart rate are
known, a reference heart rate can be determined, and thus it is
possible to reduce a user’s burden when determining the
reference heart rate.

[0098] More specifically, the reference running speed
determination unit 221 determines a reference running speed
corresponding to the time required for a user to fully run a
predefined distance at predetermined exercise intensity on the

Dec. 3, 2015

basis of a correspondence relationship between the time
required to fully run the predefined distance at the predeter-
mined exercise intensity and the reference running speed.
Consequently, the reference running speed determination
unit 221 can determine a reference running speed correspond-
ing to a user’s ability. The determination unit 225 determines
acorrespondence relationship between the running speed and
the heart rate on the basis of a set of a running speed and a
heart rate, actually measured for a user, and a correspondence
relationship between the variation in the running speed rela-
tive to the variation in the heart rate, and determines a refer-
ence heart rate corresponding to a reference running speed on
the basis of the determined correspondence relationship.
Consequently, the determination unit 225 can determine the
correspondence relationship between the running speed and
the heart rate depending on a state (for example, ability or
condition) of the user and can thus determine a reference heart
rate according to the state of the user. In addition, if a running
speed and a heart rate are measured once, a reference heart
rate can be determined, and thus it is possible to reduce time
and effort, and a burden of the user.

[0099] Theheart rate calculation unit 222 calculates a heart
rate on the basis of a heartbeat signal regarding heartbeats of
a user.

[0100] The display control unit 228 determines a range of
heartbeats with an AT heart rate as a reference, displays the
generated range on the display section, and displays informa-
tion regarding the heart rate calculated by the heart rate cal-
culation unit at a position corresponding to a height of the
heart rate. Consequently, the user can identify whether or not
the present heart rate enters the range of the AT heart rate, and
thus the user can easily realize running (for example, a mara-
thon race or training) for keeping the AT heart rate.

[0101] Inaddition, inthe presentembodiment, acorrespon-
dence relationship between an AT speed and the time
obtained when a user runs a predefined distance in the maxi-
mum exercise intensity is stored for each sex, but, a single
correspondence relationship between an AT speed and the
time obtained when a user runs a predefined distance in the
maximum exercise intensity may be stored regardless of a
sex. A correspondence relationship in this case may be an
average of a male correspondence relationship and a female
correspondence relationship.

[0102] Inaddition, a sex is input as physical information of
a user, and height and weight may also be input. Further, a
relationship between an AT speed and the best time is stored
in storage section 260 for each height or weight, and the
processing section 220 may determine an AT speed by refer-
ring to the relationship. Still further, not only height but also
a length of a partial body (for example, a length of the leg)
may be input. In this case, a relationship between an AT speed
and the best time is stored in storage section 260 for each
length of a partial body, and the processing section 220 may
determine an AT speed by referring to the relationship.
[0103] In addition, a program for executing the respective
processes in the processing section 220 of the present
embodiment may be recorded on a computer readable record-
ing medium, and the program recorded on the recording
medium may be read to a computer system and be executed,
so that the above-described various processes related to the
processing section 220 may be performed.

[0104] Further, the “computer system” described here may
be one including an OS or hardware such as a peripheral
device. Furthermore, the “computer system” is assumed to
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also include home page providing circumstances (or display
circumstances) if the WWW system is used. Moreover, the
“computer readable recording medium” refers to a flexible
disk, a magneto-optical disc, a ROM., a writable nonvolatile
memory such as a flash memory, a portable medium such as
aCD-ROM, or a storage device such as a hard disk built in the
computer system.

[0105] In addition, the “computer readable recording
medium” also includes one which holds a program for a
specific time such as a volatile memory (for example,
dynamic random access memory (DRAM)) of the computer
system, which becomes a server or a client when the program
is transmitted via a network such as the Internet or a commu-
nication line such as a telephone line. Further, the program
may be transmitted from a computer system in which the
program is stored in a storage device or the like to other
computer systems via a transmission medium, or using a
transmission wave in the transmission medium. Here, the
“transmission medium” which transmits the program refers
to a medium having a function of transmitting information,
including a network (communication network) such as the
Internet or a communication line such as a telephone line.
Furthermore, the program may be used to realize some of the
above-described functions. Moreover, the program may be a
so-called differential file (differential program) which can
realize the above-described functions in combination with a
program which has already been recorded in the computer
system.

[0106] As described above, although the embodiment of
the present invention has been described in detail with refer-
ence to the drawings, a specific configuration is not limited to
the embodiment. The respective configurations and the com-
bination thereof in the embodiment are only an example, and
addition, omission, replacement, and other modifications of
configurations are possible within the scope without depart-
ing from the spirit of the present invention. In addition, the
present invention is not limited to the embodiment and is
limited only by the claims.

REFERENCE SYMBOL LIST
[0107] 1 RUNNING WATCH SYSTEM
[0108] 100 CHEST STRAP
[0109] 110 SENSOR SECTION
[0110] 120 TRANSMISSION SECTION
[0111] 200 RUNNING WATCH
[0112] 210 RECEPTION SECTION
[0113] 220 PROCESSING SECTION
[0114] 221 REFERENCE RUNNING SPEED DETER-

MINATION UNIT

[0115] 222 HEART RATE CALCULATION UNIT

[0116] 223 TIME MEASUREMENT UNIT

[0117] 224 ACTUAL RUNNING SPEED CALCULA-
TION UNIT

[0118] 225 DETERMINATION UNIT

[0119] 226 CORRESPONDENCE RELATIONSHIP
DETERMINATION PORTION

[0120] 227 REFERENCE HEART RATE DETERMI-
NATION PORTION

[0121] 228 DISPLAY CONTROL UNIT

[0122] 240 DISPLAY SECTION

[0123] 250 OPERATION INPUT SECTION

[0124] 260 STORAGE SECTION
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1. An electronic apparatus comprising:

a determination unit that determines a reference heart rate
used as a reference of a heart rate on the basis of a
reference running speed used as a reference of exercise
ability of a user.

2. The electronic apparatus according to claim 1, wherein
the determination unit determines a reference heart rate fur-
ther on the basis of a predefined correspondence relationship
between a variation in a running speed and a variation in a
heart rate.

3. The electronic apparatus according to claim 2, wherein
the correspondence relationship is a relationship in which the
variation in the heart rate relative to the variation in the
running speed is constant.

4. The electronic apparatus according to claim 2, wherein
the determination unit determines a correspondence relation-
ship between a running speed and a heart rate on the basis of
aset of arunning speed and a heart rate, actually measured for
the user, and the correspondence relationship, and determines
the reference heart rate corresponding to the reference run-
ning speed on the basis of the determined correspondence
relationship.

5. The electronic apparatus according to claim 1, further
comprising:

a reference running speed determination unit that deter-
mines a reference running speed corresponding to a
predetermined exercise ability index value of the user on
the basis of a correspondence relationship between the
predetermined exercise ability index value and the ref-
erence running speed,

wherein the determination unit determines a reference
heart rate on the basis of the reference running speed
determined by the reference running speed determina-
tion unit.

6. The electronic apparatus according to claim 5, wherein
the predetermined exercise ability index value is any one of a
time required to fully run a predefined distance at predeter-
mined exercise intensity, a speed obtained when running is
performed at predetermined exercise intensity, and a distance
obtained when running is performed for a predetermined time
period at predetermined exercise intensity.

7. The electronic apparatus according to claim 6, whereat
the predetermined exercise intensity is maximum exetcise
intensity.

8. The electronic apparatus according to claim 1, wherein
the reference running speed is an AT speed, a cardiorespira-
tory ability enhancement speed which is a speed set to
enhance cardiorespiratory ability, or the maximum speed
which is a speed obtained when running is performed in
maximum exercise intensity.

9. The electronic apparatus according to claim 1, wherein
the reference heart rate is an AT heart rate, a cardiorespiratory
ability enhancement heart rate which is a heart rate set to
enhance cardiorespiratory ability, or maximum heart rate.

10. The electronic apparatus according to claim 9, wherein
the cardiorespiratory ability enhancement heart rate is
between the AT heart rate and the maximum heart rate.

11. The electronic apparatus according to claim 9, further
comprising:

a heart rate calculation unit that calculates a heart rate on
the basis of a heartbeat signal regarding heartbeats ofthe
user; and

a display control unit that determines a range of heartbeats
with the AT heart rate as a reference, and displays at least
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information regarding a magnitude relation of the heart
rate relative to the determined range.

12. A program causing a computer to execute:

a step of determining a reference heart rate used as a ref-
erence of a heart rate on the basis of a reference running
speed used as a reference of exercise ability of a user.
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