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7) ABSTRACT

A terminal device in which a transmitter transmits biological
information and battery state information to a biological
information display device, includes a shutdown detector
that detects a shutdown state of a battery, and a transmission
controller that, when the shutdown detector detects the
battery shutdown state, causes the transmitter to transmit the
battery state information indicative of shutdown.
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1
TERMINAL DEVICE AND TELEMETRY
SYSTEM

CROSS REFERENCE TO RELATED
APPLICATION

This application is based on Japanese Patent Applications
Nos. 2014-058551 filed on Mar. 20, 2014, and 2014-071640
filed Mar. 31, 2014, the contents of which are incorporated
herein by reference.

BACKGROUND

The presently disclosed subject matter relates to a termi-
nal device and a telemetry system.

JP-A-5-192304 discloses a telemetry system in which a
biological information display device on the receiving side
monitors the radio wave state of a terminal device perform-
ing transmission, and an alarm generates based on a result of
the monitoring.

JP-A-5-192304 discloses also that, in the case where a
nurse turns off a power switch of a transmitter, a prediction
signal is transmitted to a receiver. When the radio wave is
stopped at the receiver after the arrival of the prediction
signal, it is determined that the shutdown of the transmitter
is caused by regular operation, and the alarm is stopped.

JP-A-2001-188497 discloses that notifications of battery
exhaustion, battery detachment, and recovery to the normal
voltage when a battery is reattached are performed by using
a display device having a memory property.

SUMMARY

In the telemetry system disclosed in JP-A-5-192304, an
alarm is stopped, but it is impossible to determine the state
of the battery. In the device of JP-A-2001-188497, it is
impossible to determine the state of a battery in the trans-
mission side.

An object of the presently disclosed subject matter is to
provide a terminal device and telemetry system in which a
situation where a shutdown state of a battery occurs in the
terminal device can be surely determined in a biological
information display device that is on the reception side.

According to an aspect of the presently disclosed subject
matter, (1) Aterminal device in which a transmitter transmits
biological information and battery state information to a
biological information display device, includes a shutdown
detector that detects a shutdown state of a battery and a
transmission controller that, when the shutdown detector
detects the battery shutdown state, causes the transmitter to
transmit the battery state information indicative of shut-
down.

(2) In the terminal device of (1), the shutdown detector
detects at least one of turn off due to operation of a power
switch and battery detachment.

(3) The terminal device of (1) or (2) further includes a
power supply controller that, when the power switch is
turned on, immediately supplies a power of the battery to the
terminal device, and, when the power switch is turned off,
shutdown the supply of the battery power after a predeter-
mined time delay.

(4) A telemetry system includes a terminal device and a
biological information display device. The terminal device
includes a transmitter which transmits at least biological
information and battery state information, a shutdown detec-
tor which detects a shutdown state of a battery, and a
transmission controller which, when the shutdown detector
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detects a battery shutdown state, causes the transmitter to
transmit the battery state information indicative of shut-
down. The biological information display device includes a
display controller which receives the biological information
transmitted from the terminal device to display the infor-
mation, and, when the battery state information indicative of
shutdown of the battery is received from the terminal device,
performs a display indicating shutdown of the battery.

(5) In the telemetry system of (4), the battery state
information indicative of the shutdown of the battery is
information indicating at least one of turn off due to opera-
tion of a power switch, and battery detachment, and the
display controller performs displays respectively corre-
sponding to kinds of information.

(6) In the telemetry system of (4) or (5), the biological
information display device further includes a radio wave
state detector which detects a state of a radio wave trans-
mitted from the terminal device, and the display controller
performs a display based on the radio wave state detected by
the radio wave state detector.

(7) In the telemetry system of (6), the biological infor-
mation display device further includes a determination unit
which obtains information of a remaining charge amount of
the battery from the terminal device, and which determines
shutdown of'the battery in combination with the information
of the remaining charge amount and the radio wave state,
and the display controller performs a display indicating
shutdown of the battery based on the determination of the
determination unit.

According to the presently disclosed subject matter, the
biological information display device that is on the reception
side can determine a situation where a battery shutdown
state occurs in the terminal device. Since at least one of turn
off due to operation of the power switch, and detachment of
the battery is detected, it is possible to identify whether the
battery shutdown state is caused by at least one of turn off
due to operation of the power switch and detachment of the
battery.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram of a telemetry system of an embodi-
ment of the presently disclosed subject matter.

FIG. 2 is a diagram of a terminal device constituting the
telemetry system of FIG. 1.

FIG. 3 illustrates a display example of information dis-
played on one screen of a biological information display
device in the embodiment of the presently disclosed subject
matter.

FIG. 4 is a flowchart illustrating the operation of the
terminal device of the embodiment of the presently dis-
closed subject matter.

FIG. 5 is a flowchart illustrating the operation of the
biological information display device in the embodiment of
the presently disclosed subject matter.

FIG. 6 illustrates a display example of messages and icons
displayed by the biological information display device in the
embodiment of the presently disclosed subject matter.

FIGS. 7A and 7B illustrate a display example of messages
and icons displayed by the biological information display
device in the embodiment of the presently disclosed subject
matter.

FIG. 8 illustrates a display example of messages and icons
displayed by the biological information display device in the
embodiment of the presently disclosed subject matter.
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FIG. 9 illustrates a display example of messages and icons
displayed by the biological information display device in the
embodiment of the presently disclosed subject matter.

FIG. 10 illustrates a display example of messages and
icons displayed by the biological information display device
in the embodiment of the presently disclosed subject matter.

DETAILED DESCRIPTION OF EMBODIMENTS

Hereinafter, a terminal device, biological information
display device, and telemetry system of an embodiment of
the presently disclosed subject matter will be described with
reference to the accompanying drawings. In the figures, the
identical components are denoted by the same reference
numerals, and duplicate description is omitted. FIG. 1 is a
diagram of an embodiment of the telemetry system of the
presently disclosed subject matter. The telemetry system can
include a plurality of terminal devices 301 to 30 which
collect and transmit biological information, such as teleme-
ters, and a biological information display device 10 which
receives and displays the biological information transmitted
from the terminal devices 301 to 30r, such as central
monitors. A plurality of biological information display
devices 10 may be disposed.

For example, each of the terminal devices 301 to 30z may
be configured as shown in FIG. 2. A controller 20 configured
by, for example, a computer controls components of each
device. A plurality of sensors 21 to 23 are connected to the
controller 20. The sensors 21 to 23 measure biological
signals such as an electrocardiogram, the blood pressure,
brain waves, and the body temperature. The numbers of the
sensors in the respective terminal devices 301 to 307 may be
different from or equal to one another.

A transmitter 24 is connected to the controller 20. The
biological signals obtained from the sensors 21 to 23 are
transmitted from the transmitter 24. Moreover, a display
section 25 for displaying the operation status of the device
and the like is connected to the controller 20.

Each of the terminal devices 301 to 30z operates by power
of a battery 26. A remaining charge amount detector 27 is
disposed in order to detect the remaining charge amount of
the battery 26. Information of the remaining charge amount
obtained by the remaining charge amount detector 27 is
fetched by the controller 20, and then transmitted from the
transmitter 24.

A power switch 28 is disposed in each of the terminal
devices 301 to 30n. On/off operations of the power switch 28
are detected by a switch operation detector 29. On/off
information of the power switch 28 detected by the switch
operation detector 29 is sent to the controller 20. The
controller 20 includes a power supply controller 51. The
power supply controller 51 receives the on/off information
of the power switch 28, and performs controls related to a
power supply.

Upon reception of the on information of the power switch
28, the power supply controller 51 immediately starts a
power supply from the battery 26 to the components. By
contrast, when the power supply controller 51 receives the
off information of the power switch 28, the power supply
controller 51 stops supplying the power supply from the
battery 26 to the components after elapse of a predetermined
time period. The controller 20 which is the transmission
controller transmits power off information from the trans-
mitter 24 during the predetermined time period.

A battery detector 52 is disposed in each of the terminal
devices 301 to 30n. For example, the battery detector 52 can
be realized by a configuration where a switch or sensor for
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detecting a battery is disposed in a battery box. The unit
detects a state where the battery 26 is detached from the
battery box (hereinafter, the state is referred to as the battery
detachment state), and notifies the controller 20 of the state.
The controller 20 which is the transmission controller trans-
mits the battery detachment information from the transmitter
24. Each of the terminal devices 301 to 30% may include an
another battery for detecting a state of the switch or sensor
and transmitting the battery detachment state.

The on/off information of the power switch 28 and the
battery detachment state indicate the battery shutdown state,
and the switch operation detector 29 and the battery detector
52 constitute the shutdown detector for detecting the shut-
down state of the battery. Although the switch operation
detector 29 and the battery detector 52 are disposed in the
embodiment, only one of these units may be disposed.

The biological information display device 10 can include
a central controller 11 configured by, for example. a com-
puter. A display section 12, a receiver 13, and an input
section 14 are connected to the central controller 11. The
display section 12 displays biological information and the
like. The receiver 13 is used for receiving the biological
information transmitted from the terminal devices 301 to
30n, and the like. The input section 14 can include a touch
panel, a keyboard, a mouse, or the like, and is used for
inputting a command and an operation on the screen.

The central controller 11 can include a radio wave state
detector 41 and a display controller 42. The radio wave state
detector 41 detects the states (for example, electric field
strengths) of radio waves transmitted from the terminal
devices 301 to 30n. When the battery state information
indicating shutdown of a battery is transmitted from one of
the terminal devices 301 to 30x, the display controller 42 can
perform a display indicating shutdown of the battery. The
display controller 42 may divide the screen of the display
section 12 into a plurality of display regions, and display sets
of biological information transmitted from the terminal
devices 301 to 30 in the respective corresponding display
regions. A unit for generating an alarm sound may be
disposed in the biological information display device 10.

FIG. 3 illustrates an example of a display screen in which
one screen is divided into regions in accordance with the
plurality of terminal devices, and displays respectively relat-
ing to sets of information of the terminal devices are
performed on the divided display regions. In the example,
the whole screen is divided into eight regions in accordance
with eight terminal devices to form eight display regions. In
a sub display region 83, a patient ID or a bed number is
displayed in the upper portion, and a channel number is
displayed in the lower portion.

A battery remaining charge amount icon 85 is displayed
in a sub display region on the right side of the sub display
region 83. As the battery remaining charge amount icon 85,
three rectangular segments having a trapezoidal or paral-
lelogram shape are displayed at the maximum in the longi-
tudinal direction in a frame having a shape of a dry cell. The
lower the remaining charge amount, the smaller number of
segments is displayed.

An antenna icon 84 indicating the reception condition is
displayed in a region on the right side of the region where
the battery remaining charge amount icon 85 is displayed.
As well known in the art, an antenna bar display of the
antenna icon 84 is displayed while changing to one of four
states in accordance with the reception condition. As the
reception condition becomes worse, the number of bars
which are displayed in proximity to the right side of the
antenna figure display at the leftmost position is further
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reduced. An alarm battery remaining charge amount icon 87
in which a battery icon indicating that the battery has no
remaining charge amount and empty is enlargedly shown is
displayed in a sub display region 86 below the region on the
left side of the sub display region 83. A sub display region
88 is a display region for displaying biological information,
and a signal waveform or the like is displayed in the region.
A sub display region 89 is a display region for displaying
message characters, and “Battery replacement” which are
message characters for prompting battery replacement,
“Radio wave interruption” which are message characters
indicating interruption of the radio wave, and like are
displayed in the region.

In the thus configured telemetry system, for example, the
terminal devices 301 to 30» operate in accordance with the
program shown in FIG. 4. When the central controller 11 of
the biological information display device 10 executes a
program corresponding to the flowchart shown in FIG. 5, for
example, the controller 11 functions as the radio wave state
detector 41 and the display controller 42. Hereinafter, the
operation will be described with reference to the flowchart.
The flowchart of FIG. 5 illustrates the operation correspond-
ing to one terminal device.

In each of the terminal devices 301 to 30r, the power
switch 28 is turned on, and the operation is started to collect
biological information and detect the battery remaining
charge amount (S11). Then, the collected biological infor-
mation and the information of the battery remaining charge
amount are transmitted to the biological information display
device 10 (812). Moreover, it is detected whether the device
is in the battery detachment state or not (S13). If the device
is in the battery detachment state, battery detachment state
information is transmitted to the biclogical information
display device 10 (S17), and the device is powered off by
detachment of the battery (S16).

If in step S13 the process branches to NO, it is detected
whether the power switch 28 is turned off or not (S14). If the
power switch 28 is turned off, the power supply is main-
tained for the predetermined time period, the turn off infor-
mation of the power switch 28 is transmitted (S15), and the
device is powered off after elapse of the predetermined time
period (S16).

In the central controller 11 of the biological information
display device 10, by contrast, the power is turned on, and
the controller is started to operate as the radio wave state
detector 41 and detect whether the radio wave interruption
state exists or not (S21). If the process branches to NO,
signal waveforms and the like are displayed based on the
biological information sent from the terminal devices 301 to
30n, and the display of the remaining charge amount is
output based on the information of the battery remaining
charge amount (S22). FIG. 6 illustrates an example of the
display.

Then, it is detected whether the battery remaining charge
amount is at a level where the battery must be replaced or
not, based on the battery remaining charge amount infor-
mation (S23). If the amount is at the level where the battery
must be replaced, a message for prompting battery replace-
ment is displayed in the sub display region 89 (S24). After
step S24, or if in step S23 the process branches to NO, it is
detected whether the power off information or the battery
detachment state information is received or not (S25). If in
step S25 the process branches to YES, a message indicating
the power off or the battery detachment state is displayed in
the sub display region 89, based on information sent from
the terminal devices 301 to 30r (326). FIG. 7A illustrates an
example in which a message indicating the power off is
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displayed in the sub display region 89, and FIG. 7B illus-
trates an example in which a message indicating the battery
detachment state is displayed in the sub display region 89.
In the embodiment, in advance that the radio wave is
suddenly lost, as described above, it is clearly known that the
operation of turning off the power or that of opening the
battery cover is performed on the side of a terminal device,
and therefore the medical person can adequately take an
subsequent countermeasure.

If in step S25 the process branches to NO, by contrast, the
process returns to step S21 to be continued. If in step S21 the
process branches to YES, it is detected whether the power is
turned off or the device is in the battery detachment state
(S527). If in step S27 the process branches to YES, the
display in the sub display region for biological information
is not performed, and a message indicating the radio wave
interruption is displayed as shown in FIG. 8 (S28).

If in step S27 the process branches to NO, a saw-tooth
waveform and a message indicating the radio wave inter-
ruption are displayed as shown in FIG. 9 (S29). In step S29,
an audible alarm may be generated. In succession to step
S29, it is determined whether a state where the battery has
no remaining charge amount is produced or not (830). If it
is determined that the battery has no remaining charge
amount, a no-battery icon is enlargedly displayed in the sub
display region 86 as shown in FIG. 10 (S31). In step S31, an
escalation alarm in which the volume of the audible alarm is
increased may be generated. If in step S30 the process
branches to NO, the display of the saw-tooth waveform and
message indicating the radio wave interruption which have
been displayed in step S29 is maintained.

In the embodiment, in the battery shutdown state in which
the power is turned off or the battery is detached, as
described above, the cause of the shutdown or the like is
displayed before the radio wave interruption occurs (FIG. 7),
and, after the radio wave interruption, the display (FIG. 8)
is performed which is different from displays (FIG. 9)
performed in the case where the terminal devices 301 to 30r
leave the communication range, and where the reception
condition is deteriorated. Usually, therefore, it is possible to
determine that the radio wave interruption is caused by the
power off due to an operation performed by the medical
person, or the battery detachment state, and hence it is not
required to take unnecessary countermeasures such as that a
patient who may leave the communication range is searched,
and that the terminal devices 301 to 30n are checked for
abnormalities. In a case such as that it is forgotten to turn on
the power or attach a battery, the display is different from
displays performed in the case of out of communication
range and deterioration of the reception condition, and it is
possible to check also forgetting of turning on of the power
and attachment of a battery.

In the embodiment, a shutdown state of a battery is
detected based on the power off information or the battery
detachment state information. Alternatively, the biological
information display device 10 may further include a deter-
mination unit which obtains information of the remaining
charge amount of the battery from the terminal devices 301
to 30n, and which, in combination of the information and the
radio wave state, determines shutdown of the battery. In the
case where the remaining charge amount of the battery is
sufficient, when the radio wave interruption suddenly
occurs, for example, it is determined that a battery shutdown
state occurs, and the display which is different from displays
performed in the case of out of communication range and
deterioration of the reception condition can be performed.
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What is claimed is:

1. A terminal device in which a transmitter transmits
biological information and battery state information to a
biological information display device, the terminal device
comprising:

ashutdown detector that detects a shutdown state of a first
battery from at least one of an operation of a power
switch to turn off the terminal device and detachment of
the first battery from the terminal device;

a transmission controller that, when the shutdown detec-
tor detects the first battery shutdown state, causes the
transmitter to transmit the first battery state information
indicative of shutdown; and

a second battery that provides power for detecting the
shutdown state and transmitting the first battery state
information when the first battery is detached.

2. The terminal device according to claim 1 further

comptrising:

a power supply controller that, when the power switch is
turned on, immediately supplies a power of the first
battery to the terminal device, and, when the power
switch is turned off, shutdown the supply of the first
battery power after a predetermined time delay.

3. The terminal device according to claim 1, wherein the
shutdown detector detects the shutdown state of the first
battery from detachment of the first battery from the termi-
nal device.

4. A telemetry system comprising:

a terminal device that includes:

a transmitter which transmits at least biological infor-
mation and battery state information;

a shutdown detector which detects a shutdown state of
a battery; and

a transmission controller which, when the shutdown
detector detects a battery shutdown state, causes the
transmitter to transmit the battery state information
indicative of shutdown; and

a biological information display device that includes a
display controller which receives the biological infor-
mation transmitted from the terminal device to display
the information, and, when the battery state information
indicative of shutdown of the battery is received from
the terminal device, performs a display indicating shut-
down of the battery,

wherein the biological information display device further
includes a radio wave state detector which detects a
state of a radio wave transmitted from the terminal
device, and the display controller performs a display
based on the radio wave state detected by the radio
wave state detector, and

10

20

25

40

45

8

wherein the biological information display device further
includes a determination unit which obtains informa-
tion of a remaining charge amount of the battery from
the terminal device, and which determines shutdown of
the battery in combination with the information of the
remaining charge amount and the radio wave state, and
the display controller performs a display indicating
shutdown of the battery based on the determination of
the determination unit.
5. A telemetry system comprising:
a terminal device that includes:
a transmitter which transmits at least biological infor-
mation and battery state information;
a shutdown detector which detects a shutdown state of
a battery; and
a transmission controller which, when the shutdown
detector detects a battery shutdown state, causes the
transmitter to transmit the battery state information
indicative of shutdown; and
a biological information display device that includes a
display controller which receives the biological infor-
mation transmitted from the terminal device to display
the information, and, when the battery state information
indicative of shutdown of the battery is received from
the terminal device, performs a display indicating shut-
down of the battery,
wherein the battery state information indicative of the
shutdown of the battery is information indicating at
least one of turn off due to operation of a power switch,
and battery detachment, and the display controller
displays respectively corresponding to kinds of infor-
mation,
wherein the biological information display device further
includes a radio wave state detector which detects a
state of a radio wave transmitted from the terminal
device, and the display controller performs a display
based on the radio wave state detected by the radio
wave state detector, and
wherein the biological information display device further
includes a determination unit which obtains informa-
tion of a remaining charge amount of the battery from
the terminal device, and which determines shutdown of
the battery in combination with the information of the
remaining charge amount and the radio wave state, and
the display controller performs a display indicating
shutdown of the battery based on the determination of
the determination unit.
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