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MEDICAL INSTRUMENT WITH REMAINING
VISITS INDICATOR

BACKGROUND

[0001] Batteries are commonly used to power mobile medi-
cal instruments to permit the mobile medical instruments to
be moved independent of stationary power sources.

[0002] A visual indicator is sometimes provided on mobile
medical instruments to identify the amount of charge remain-
ing in the batteries. Such an indicator may indicate whether
the battery is fully charged, partially charged, or nearly
depleted, for example.

SUMMARY

[0003] In general terms, this disclosure is directed to a
medical instrument with a remaining visits indicator. In one
possible configuration and by non-limiting example, the
remaining visits indicator visually identifies an estimated
number of patient visits that can be completed before recharg-
ing the medical instrument. Various aspects are described in
this disclosure, which include, but are not limited to, the
following aspects.

[0004] One aspect is a mobile medical instrument config-
ured for use by a caregiver during patient visits, the mobile
medical instrument comprising: a measuring device config-
ured to perform physiological measurements on patients dur-
ing the patient visits; one or more energy storage devices
configured to store energy therein to power the measuring
device when performing the physiological measurements;
and a display device configured to generate a remaining visits
indicator identifying an estimated number of patient visits
that can be completed by the instrument before the energy
stored in the one or more energy storage devices is depleted.

[0005] Another aspect is a method of operating a mobile
medical instrument, the method comprising: determining a
quantity of charge stored in one or more energy storage
devices; determining historical patient visit charge consump-
tion; computing an estimated number of remaining patient
visits until the stored charge is depleted; and generating a
remaining visits indicator identifying the estimated number
of remaining patient visits.

[0006] A further aspect is a mobile medical instrument
configured for use by a caregiver during patient visits, the
mobile medical instrument comprising: a measuring device,
the measuring device comprising: a housing; a processing
device; peripheral components controlled by the processing
device and including one or more sensors configured to coop-
erate with the measuring device to measure one or more
physiological characteristics of patients, the peripheral com-
ponents including a thermometer, a blood pressure cuff, and a
pulse oximeter; a first energy storage device; and a display
device operatively connected to the processing device and
operable to generate a remaining visits indicator, the remain-
ing visits indicator identifying an estimated number of patient
visits that can be completed by the measuring device before
recharging the mobile medical instrument; a mobile stand, the
mobile stand comprising: a wheeled base comprising a plu-
rality of wheels; a support structure coupled to the wheeled
base and configured to support the measuring device in an
elevated position; a second energy storage device contained
in the support structure; and power supply electronics elec-
trically coupled to the second energy storage device and con-
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figured to deliver power from the second energy storage
device to the measuring device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1is a perspective view of an example mobile
medical instrument including a measuring device and a
mobile stand.

[0008] FIG. 2illustrates an example of a health care facility
in which the mobile medical instrument, shown in FIG. 1, can
be used.

[0009] FIG. 3 is a schematic block diagram illustrating an
example of the measuring device shown in FIG. 1.

[0010] FIG. 4 is a front view of another example of the
measuring device shown in FIG. 1.

[0011] FIG. 5 is a schematic diagram illustrating an
example of the mobile stand shown in FIG. 1.

[0012] FIG. 6 is a flow chart illustrating a method of oper-
ating the mobile medical instrument shown in FIG. 1.
[0013] FIG. 7 is a flow chart illustrating a method of deter-
mining a quantity of charge stored in one or more energy
storage devices.

[0014] FIG. 8isaflow chart illustrating an example method
of determining historical patient visit charge consumption.
[0015] FIG. 9 is a flow chart illustrating another method of
determining historical patient visit charge consumption.
[0016] FIG. 10 is a flow chart illustrating an example
method of computing a number of patient visits that can be
completed before the stored charge is depleted.

DETAILED DESCRIPTION

[0017] Various embodiments will be described in detail
with reference to the drawings, wherein like reference numer-
als represent like parts and assemblies throughout the several
views. Reference to various embodiments does not limit the
scope of the claims attached hereto. Additionally, any
examples set forth in this specification are not intended to be
limiting and merely set forth some of the many possible
embodiments for the appended claims.

[0018] FIG. 1is a perspective view of an example mobile
medical instrument 100. In some embodiments, the mobile
medical instrument includes a measuring device 102, and a
mobile stand 104. The mobile medical instrument 100 also
includes a remaining visits indicator 106.

[0019] The mobile medical instrument 100 typically
includes a measuring device 102. In some embodiments, the
measuring device 102 is a physiological measuring platform
device. Some embodiments include a multi-function device
configured to perform more than one function. An exaniple of
amulti-function device is a physiological measuring platform
device thatis operable to measure one or more of temperature,
heart rate, blood pressure, and blood oxygen level, for
example. Examples of the measuring device 102 are illus-
trated and described in more detail with reference to FIGS.
34.

[0020] In some embodiments the mobile medical instru-
ment 100 further includes a mobile stand 104. The mobile
stand 104 is configured to support the measuring device 102
in an elevated position where a caregiver can more easily
interact with it. In some embodiments the mobile stand 104
includes wheels to permit the mobile medical instrument 100
to be easily moved around a health care facility. Examples of
the mobile stand 104 are illustrated and described in more
detail with reference to FIG. 5.
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[0021] Inthe example shown in FIG. 1, the mobile medical
instrument 100 includes a remaining visits indicator 106. In
some embodiments the remaining visits indicator 106 visu-
ally identifies an estimated number of patient visits that can be
completed before recharging the medical instrument, as dis-
cussed in more detail herein.

[0022] FIG.2 illustrates an example of a health care facility
50 to depict one example of an environment in which the
mobile medical instrument 100 can be used. In this example,
the health care facility 50 is a portion of a building including
a storage and charging station 52 and patient rooms 54 (in-
cluding rooms 54A, 54B, 54C, and 54D). Several mobile
medical instruments 100 (including 100A, 100B, 100C, and
100D) are within the health care facility 50. Also shown are
patients P1, P2, P3, and P4, and a caregiver C1.

[0023] The storage and charging station 52 is a designated
space in the health care facility 50 in which the mobile medi-
cal instruments 100 are stored when not being used by a
caregiver. The storage and charging station 52 is a physical
space sufficient to store one or more of the mobile medical
instruments 100. In some embodiments the storage and
charging station 52 also provides access to a power source
that can be used to recharge the mobile medical instruments
100. For example, the charging station 52 can include elec-
trical outlets or cords that can be electrically connected to the
mobile medical instruments 100 to provide a connection to
mains power. In another possible embodiment, the charging
station 52 includes charging electronics configured for con-
nection to and recharging of the mobile medical instruments
100.

[0024] The following hypothetical scenario is provided to
illustrate an exemplary use of the mobile medical instrument
100. In this example, a caregiver C1 arrives at the health care
facility 50 to begin a shift of providing care to a plurality of
patients. The caregiver is assigned to perform rounds R to
checkup onaset of patients, including patients P1, P2, P3, P4,
etc.

[0025] Before beginning the rounds, the caregiver C1 goes
to the storage and charging station 52 to retrieve a mobile
medical instrument 100.

[0026] Ifthe mobile medical instruments 100 did not have
the remaining visits indicator 106 (shown in FI1G. 1), it would
be difficult for the caregiver C1 to determine whether a
mobile medical instrument 100 has sufficient charge remain-
ing to permit the caregiver C1 to complete the rounds R. In
some cases, the mobile medical instrument may not have been
plugged in by the previous caregiver. Even if the mobile
medical instrument is charging, it may have only been charg-
ing for a short time. A battery charge indicator does not
convey adequate information. Although a battery charge indi-
cator may depict whether the battery is fully charged, par-
tially charged, or nearly depleted, such an indicator does not
allow the caregiver to directly determine whether the charge
is sufficient to complete the rounds R.

[0027] Therefore, the remaining visits indicator 106, such
as shown in FIG. 1, is provided to identify the estimated
number of patient visits that can be completed before the
mobile medical instrument 100 needs to be recharged.
[0028] As one example, if the caregiver C1 knows that the
rounds R requires the caregiver C1 to visit 25 patients, the
caregiver C1 can check the remaining visits indicator 106 and
see the number of patient visits that can be completed on the
current charge. If the remaining visits indicator 106 shows a
number greater than or equal to the number of patients in the
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rounds R, then the caregiver C1 can determine that he or she
can complete the rounds R with the current charge of the
mobile medical instrument 100. If the remaining visits indi-
cator 106 shows a number less than the number of patients in
the rounds R, then the caregiver C1 can determine that he or
she cannot complete the rounds R with the current charge of
the mobile medical instrument 100, and should either plan to
return part of the way through when the charge is depleted, or
should consider taking a different mobile medical instrument
100 that will allow the rounds R to be completed.

[0029] Inthe illustrated example, the caregiver C1 selected
the mobile medical instrument 100A to take on the rounds,
after checking the remaining visits indicator 106 and deter-
mining that the number of remaining visits identified was
greater than or equalto the number of patients in the rounds R.
This will permit the caregiver C1 to complete the rounds R
without having to return to the storage and charging station 52
before the rounds R have been completed.

[0030] While on the rounds, the caregiver C1 uses the
mobile medical instrument 100 to obtain measurements asso-
ciated with the patients P. In the illustrated example, the first
stop on the caregiver’s C1 rounds R is room 54A, which is
currently occupied by patient P1. The caregiver enters the
room 54A and uses the mobile medical instrument 100A to
perform a set of measurements on the patient, such as to check
the patient’s vital signs. Examples of the vital signs include
temperature, heart rate, blood pressure, and blood oxygen
level. Other embodiments include other measurements.
[0031] Different vital signs measurements require different
amounts of charge to complete. For example, a blood pressure
reading may require more charge in order to inflate a cuff
around the limb of the person to a sufficient pressure, and to
operate one or more sensors that detect the patient’s heart rate
and blood pressure. Accordingly, the amount of charge con-
sumed through the performance of a set of vital signs mea-
surements will vary depending on the particular set of tests
that are performed.

[0032] Even if the same set of measurements is performed,
the amount of charge consumed by the measurements can still
vary. Multiple variables can impact the amount of charge
consumed, such as how tightly a blood pressure cuff is origi-
nally applied, and whether the measurement is repeated one
or more times. In some embodiments the mobile medical
instrument can include a printer, and different amounts of
charge can be consumed depending on whether or not the
printer is used after taking measurements for a particular
patient. Other functions, such as wireless communication
functions and internal processing functions can also adjust
charge consumption.

[0033] Therefore, in some embodiments the mobile medi-
cal instrument 100 stores historical usage data, as discussed in
further detail herein, which can be used to determine average
charge consumption over a period of time, or across a number
of patient visits. This information is then used to predict
future usage, so as to permit the mobile medical instrument to
predict the number of visits that can be completed before the
charge in the mobile medical instrument is depleted.

[0034] FIGS. 34 illustrate examples of the measuring
device 102.
[0035] FIG. 3 is a schematic block diagram illustrating an

example of the measuring device 102. In this example, the
measuring device 102 includes at least one central processing
unit (“CPU”) 120, a system memory 124, and a system bus
122 that couples the system memory 124 to the CPU 120. The
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CPU 120 is an example of a processing device. The system
memory 124 includes a random access memory (“RAM”)
130 and a read-only memory (“ROM”) 132. A basic input/
output system containing the basic routines that help to trans-
fer information between elements within the measuring
device 102, such as during startup, is stored in the ROM 132.
The measuring device 102 further includes a mass storage
device 126. The mass storage device 126 is able to store
software instructions and data.

[0036] The mass storage device 126 is connected to the
CPU 120 through a mass storage controller (not shown) con-
nected to the bus 122. The mass storage device 126 and its
associated computer-readable data storage media provide
non-volatile, non-transitory storage for the measuring device
102. Although the description of computer-readable data stor-
age media contained herein refers to a mass storage device,
such as a hard disk or CD-ROM drive, it should be appreci-
ated by those skilled in the art that computer-readable data
storage media can be any available non-transitory, physical
device or article of manufacture from which the measuring
device 102 can read data and/or instructions.

[0037] Computer-readable data storage media include
volatile and non-volatile, removable and non-removable
media implemented in any method or technology for storage
of information such as computer-readable software instruc-
tions, data structures. program modules or other data.
Example types of computer-readable data storage media
include, but are not limited to, RAM, ROM, EPROM,
EEPROM, flash memory or other solid state memory tech-
nology, CD-ROMs, digital versatile discs (“DVDs”), other
optical storage media, magnetic cassettes, magnetic tape,
magnetic disk storage or other magnetic storage devices, or
any other medium which can be used to store the desired
information and which can be accessed by the measuring
device 102.

[0038] According to various embodiments, the measuring
device 102 may operate in a networked environment using
logical connections to remote network devices through the
network 56, such as a local network, the Internet, or another
type of network. The measuring device 102 connects to the
network 56 through a network interface unit 128 connected to
the bus 122. It should be appreciated that the network inter-
face unit 128 may also be utilized to connect to other types of
networks and remote computing systems. The measuring
device 102 also includes an input/output controller 134 for
receiving and processing input from a number of other
devices, such as peripheral components 140. In some embodi-
ments, peripheral components 140 include sensors that can be
used by the measuring device 102 to determine one or more
physical characteristics of the patient. In some embodiments,
the peripheral components 140 are used by the measuring
device 102 to perform physiological measurements on the
patient. Examples of peripheral components 140 include a
thermometer (oral, rectal, temporal, ear, etc.), a blood pres-
sure cuff, and a pulse oximeter. Other peripheral components
140 are used in other embodiments.

[0039] In some embodiments the input/output controller
134 is configured to communicate with input devices includ-
ing a keyboard, a mouse, a touch sensitive user interface
display screen, or another type of input device. Similarly, the
input/output controller 134 may provide output to a touch
sensitive user interface display device 146, a printer, or other
type of output device.
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[0040] As mentioned briefly above, the mass storage device
126 and the RAM 130 of the measuring device 102 can store
software instructions and data. The software instructions
include an operating system 138 suitable for controlling the
operation of the measuring device 102 and software applica-
tions 136. The mass storage device 126 and/or the RAM 130
also store software instructions, that when executed by the
CPU 120, cause the measuring device 102 to provide the
functionality of the measuring device 102 discussed in this
document. For example, the mass storage device 126 and/or
the RAM 130 can store software instructions that, when
executed by the CPU 120, cause the measuring device 102 to
display a graphical user interface 150, shown in FIG. 4,
including the remaining visits indicator 106, and/or other
screens or displays on the display device 146.

[0041] In some embodiments the measuring device 102
includes an energy storage device 142. An example of the
energy storage device 142 is a rechargeable battery.
Rechargeable batteries of a variety of different types can be
used. One suitable example is a Lithium-ion type battery.
Such batteries can have any desired numbers of cells, and
accordingly any desired capacity limited primarily by cost,
size, and weight constraints defined for the particular imple-
mentation. Another example of the energy storage device 142
is a capacitor, such as a super- or ultra-capacitor.

[0042] Insomeembodiments the energy storage device 142
also includes electronics, such as a processor and electronic
circuitry. The central processing unit 120 can communicate
with the energy storage device 142 through the electronics to
obtain data relating to the energy storage device 142, such as
the total energy capacity of the energy storage device 142 and
the present charge stored in the energy storage device 142, or
alternatively the percentage of the charge that is remaining An
example of a suitable energy storage device 142 is any one of
the variety of smart battery packs available from Inspired
Energy LLC of Newberry, Fla.

[0043] In this example the measuring device 102 also
includes a display controller 144 and display device 146 that
operate to generate a graphical user interface 150, and present
that graphical user interface 150 to the caregiver C1, shown in
FIG. 2.

[0044] FIG. 4 is a front view of an example measuring
device 102. In this example, the measuring device 102
includes the peripheral components 140 (such as a thermom-
eter 154) and the display device 146, as previously discussed,
and further includes a housing 152.

[0045] In this example, the display device 146 generates a
graphical user interface 150 that is displayed on a face of the
measuring device 102. In some enbodiments, the graphical
user interface 150 includes measurement displays 162,
remaining visits indicator 106, and selectable controls 164.
[0046] Themeasurement display 162 present measurement
data obtained through the peripheral components 140. In this
example, the measurement display 162 shows the blood pres-
sure, heart rate, temperature, and SpO2 measurement data.
Other measurement data is displayed in other embodiments.
[0047] The remaining visits indicator 106 identifies the
number of patient visits that can be completed on the present
charge (e.g., stored in the energy storage device 142, shown in
FIG. 3), before the mobile medical instrument 100 will need
to be recharged. The remaining visits indicator 106 is dis-
cussed in further detail herein.

[0048] The selectable controls 164 provide a menu for
accessing other possible functions of the measurement
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device, such as to change settings, alarms, intervals, or cali-
bration, or to send measurement data through the network 56,
shown in FIG. 3.

[0049] FIG. 5 is a schematic diagram illustrating an
example of the mobile stand 104. In this example, the mobile
stand 104 includes a support structure 172, a storage region
174, and a wheeled base 176. In addition, in some embodi-
ments the mobile stand 104 includes an integral power supply
178.

[0050] In some embodiments, the mobile stand 104 oper-
ates to support the measuring device 102 in an elevated posi-
tion above the ground. To do so, the measuring device 102 is
placed on the mobile stand 104 and fastened thereto, as shown
in FIG. 1. The support structure 172 supports the measuring
device 102 in the elevated position.

[0051] A wheeled base 176 is provided in some embodi-
ments to permit the mobile medical instrument 100 to be
easily moved within a health care facility 50, such as shown in
FIG. 2. The wheeled base 176 includes one or more wheels.
The support structure 172 is connected to the wheeled base
176.

[0052] A storage region 174 is provided in some embodi-
ments for the storage of additional items, such as peripheral
components, medical records, or any other items. In some
embodiments the storage region 174 also includes an interior
space in which portions of the power supply 178 can be
housed.

[0053] Insomeembodimentsthe mobile stand 104 includes
an integral power supply 178, which stores electrical energy
that can be used to power the measuring device 102. The
power supply 178 includes one or more energy storage
devices 180 that store electrical energy. Examples of the
energy storage devices 180 are batteries and capacitors.
[0054] In some embodiments the energy storage devices
180 are housed within an interior space of the support struc-
ture 172, or alternatively within an interior space of the stor-
age region 174, or both.

[0055] Some embodiments further include power supply
electronics 182. In some configurations, the power supply
electronics 182 include a processing device that monitors the
status of the energy storage devices 180, such as to identify
the capacity of the energy storage devices 180 and a charge
level of the energy storage devices 180. In some embodiments
the measuring device 102 communicates with the power sup-
ply electronics 182, such as through wired or wireless con-
nections, to obtain data relating to the energy storage devices
180.

[0056] One example of a suitable mobile stand 104 is
described in U.S. Ser. No. 13/718,869, filed on Dec. 18,2012,
titled MOBILE CART WITH CAPACITIVE POWER SUP-
PLY, the disclosure of which is hereby incorporated by refer-
ence in its entirety.

[0057] Although in the exanmiple shown in FIG. 5 the power
supply electronics 182 are illustrated as being located within
the storage region 173, the power supply electronics 182 (or
other electronic components discussed herein) can be
arranged in other locations within the mobile stand 104 or
measuring device 102. For example, in some embodiments
electronics are arranged within the upper work surface of the
mobile stand 104.

[0058] FIG. 6 is a flow chart illustrating a method 200 of
operating a mobile medical instrument 100. In this example,
the method includes operations 202, 204, 206, and 208.
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[0059] The operation 202 is performed to determine a
quantity of charge store in one or more energy storage
devices. An example of operation 202 is illustrated and
described in more detail with reference to FIG. 7.

[0060] The operation 204 is performed to determine his-
torical patient visit charge consumption. Examples of opera-
tion 204 are illustrated and described in more detail with
reference to FIGS. 8-9.

[0061] The operation 206 is performed to compute an esti-
mated number of patient visits that can be completed using
the mobile medical instrument until the stored charge is
depleted. An example of the operation 206 is illustrated and
described in more detail with reference to FIG. 10.

[0062] The operation 208 is performed to generate a
remaining visits indicator. An example of the remaining visits
indicator 106 is shown in FIG. 4.

[0063] Insomeembodiments, one or more of the operations
202, 204, 206, and 208 are performed using a processing
device, such as a processing device of the measuring device
102 or of the mobile stand 104, shown in FIG. 1. The remain-
ing visits indicator 106 is displayed on a display device of the
mobile medical instrument 100, such as of the measuring
device 102 or of the mobile stand 104.

[0064] In some embodiments, the remaining visits indica-
tor 106 is part of the mobile stand 104. For example, the
remaining visits indicator 106 is arranged in or adjacent a
handle (shown in FIG. 1) of the mobile stand 104. The
remaining visits indicator 106 can be implemented with a
variety of different display devices, such as an LCD or LED
panel display device. A LED text display including multi-
segment LEDs is used in some embodiments. Any other dis-
play technology can also be used in other embodiments. In
some embodiments the remaining visits indicator 106 is
coupled with one or more other indicators, which may be
provided adjacent to one another, or may be combined into
the single display, such as by cycling through multiple differ-
ent indicators through the same display. For example, in some
embodiments the indicator also displays one or more of: a
battery power remaining, an estimated amount of time
remaining, and a date/time indicator. Some embodiments
include the remaining visits indicator 106 along with a date
and/or time indicator. In some embodiments multiple indica-
tors are contained in and included in single display.

[0065] FIG. 7 is a flow chart illustrating a method 202 of
determining a quantity of charge stored in one or more energy
storage devices. FIG. 7 also illustrates an example of the
operation 202, shown in FIG. 6. In this example, the method
202 includes operations 222, 224, and 226.

[0066] The operation 222 is performed to determine a
capacity of one or more energy storage device(s) that are
available to supply power to the mobile medical instrument
100. In some embodiments, operation 222 involves querying
the energy storage devices, such as by sending a message to
the energy storage device 142, shown in FIG. 3, and/or to the
energy storage device 180, shown in FIG. 5. In some embodi-
ments, the energy storage devices provide their capacities in
response. In other embodiments, the energy storage devices
provide an identifier of a type of the energy storage device,
which permits the mobile medical instrument to determine
the capacity, such as using a lookup table that maps types of
energy storage devices with their capacities. For example, in
some embodiments the energy storage devices can include
various numbers of cells, such as 3, 5, 7, or 9 cells. Each cell
has a known capacity, and therefore once the type of energy
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storage device is known, and the number of cells in that type,
the capacity can be determined.

[0067] The operation 224 is performed to determine a per-
centage of charge remaining in the energy storage device(s).
In some embodiments, operation 224 involves querying the
energy storage devices, such as by sending a message to the
energy storage device 142, shown in FIG. 3, and/or to the
energy storage device 180, shown in FIG. 5, requesting that
the energy storage devices identify the current percentage of
charge remaining In some embodiments, the energy storage
devices reply with a percentage of charge remaining

[0068] The operation 226 is performed to compute the
charge remaining in the energy storage device(s). As one
example, the operation 226 multiplies the capacity from
operation 222 by the percentage of charge remaining to deter-
mine the total charge remaining in the energy storage device.
When multiple energy storage devices are present, the total
charge remaining is computed as the sum of the individual
charges remaining in each of the energy storage devices. A
stored charge value is stored in a computer readable storage
device that identifies the total charge stored in the energy
storage devices.

[0069] FIG.8isaflow chartillustrating an example method
204A of determining historical patient visit charge consump-
tion. FIG. 8 is also an example of the operation 204, shown in
FIG. 7. In this example, the method 204 A includes operations
230, 232, 234, 236, 238, and 240.

[0070] The operations 230, 232, 234, 236, and 238 are
performed to evaluate the charge consumption during an indi-
vidual patient visit. The operation 240 is then performed to
use this data to determine an average charge consumption per
patient visit.

[0071] The operation 230 is performed to detect the start of
a patient visit. In some embodiments, the start of a patient
visit occurs when the caregiver C1 (shown in FI1G. 2) provides
an input into the mobile medical instrument, such as by press-
ing a physical button or selectable control on the measuring
device 102. In some embodiments, the mobile medical instru-
ment 100 operates in a sleep mode (e.g., a low power con-
sumption mode) when not in use, and the mobile medical
instrument 100 returns to the normal operating mode upon
receipt of an input from the caregiver C1.

[0072] Insomeembodiments, after detection of the start of
the patient visit in the operation 230, the operation 232 is
performed to determine the amount of charge stored in the
energy storage device(s). One possible process for doing so is
illustrated in FIG. 7. The stored charge value representing the
amount of charge stored at the beginning of the patient visit is
then stored in a computer readable storage device for subse-
quent use.

[0073] Themobile medical instrument 100 is then operated
to perform the desired functions as directed by the caregiver
C1, such as to take one or more measurements using the
peripheral components 140 and measuring device 102. As the
functions are performed, energy is consumed from the energy
storage devices.

[0074] The operation 234 is performed to detect the end of
a patient visit. There are multiple different ways that the end
of a patient visit can be determined. One possible way is to
detect that a predetermined period of time (such as in a range
from about 1 minute to about 5 minutes) has elapsed without
receiving any inputs from the caregiver C1 into the mobile
medical instrument 100. Once the predetermined period of
time has elapsed, the mobile medical instrument 100 deter-
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mines that the patient visit has been completed. In some
embodiments, the mobile medical instrument 100 returns to a
sleep mode of operation after the predetermined period of
time has elapsed.

[0075] In another possible embodiment, the mobile medi-
cal instrument detects the receipt of an input from a caregiver
C1. The input can be, for example, the selection of a power
button, a sleep button, or an end button, any of which signal to
the mobile medical instrument that the caregiver C1 has com-
pleted the patient visit.

[0076] In yet another possible embodiment, the mobile
medical instrument 100 includes an accelerometer which
operates to detect movement of the mobile medical instru-
ment. Typically during a patient visit the mobile medical
instrument 100 will be substantially stationary. At the end of
the patient visit, the caregiver C1 will move the mobile medi-
cal instrument 100 from one room (such as room 54 A, shown
in FIG. 2) to another room (such as room 54B, shown in FIG.
2). In order to avoid incorrect determinations of the end of the
patient visit, the operation 234 can monitor the movement
data from the accelerometer to identify movement that occurs
for more than a predetermined period of time (e.g., in a range
from about 3 seconds to about 30 seconds), and/or greater
than a predetermined magnitude. Once movement is detected
that satisfies the predefined criteria, the mobile medical
instrument 100 determines that the patient visit has ended.
[0077] The accelerometer can also or alternatively be used
for other purposes. For example, in some embodiments the
remaining visits indicator 106 is activated upon the detection
of movement (including pulling, tapping, shaking, nudging,
etc.) of the mobile medical instrument 100, by the acceler-
ometer.

[0078] In other embodiments, the remaining visits indica-
tor 106 is activated by a touch or proximity sensor, for
example. When not activated, the remaining visits indicator
106 can be turned off, or placed into a low power sleep mode
to conserve energy. In some embodiments the remaining vis-
its indicator is displayed by a display device separate from a
primary user interface display device of the measuring device
102.

[0079] Insome embodiments the remaining visits indicator
106 can be displayed separate from the measuring device 102.
An advantage of the separate display is that the remaining
visits indicator 106 can be displayed promptly upon the
receipt of an input, without having to wait for the measuring
device 102 to be powered on and complete a boot process, for
example. Instead, the remaining visits indicator 106 can be
immediately displayed upon the receipt of an input, which
can include detected movement, a tap input onto the remain-
ing visits indicator, pressing or selecting a button, switch, or
other input device, and the like. This allows the caregiver to
quickly determine the number of remaining visits available
on the mobile medical instrument 100, to determine whether
the remaining visits are adequate for his or her needs, or
whether a different mobile medical instrument 100 should be
selected.

[0080] At the conclusion of the patient visit, operation 236
is performed to determine the amount of charge stored in the
energy storage device(s). One possible process for doing so is
illustrated in FIG. 7. The stored charge value representing the
amount of charge stored at the end of the patient visit is stored
in a computer readable storage device for subsequent use.
[0081] When the process of operations 230, 232, 234, 236,
and 238 is repeated, as graphically illustrated in FIG. 8, the
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determination of the stored charge in both of operations 232
and 236 is not required. Instead, in some embodiments only
one of operations 232 and 236 can be performed. For
example, the result of operation 236 can also be identified and
used as the starting charge (operation 232) for the next patient
visit.

[0082] The operation 238 is performed to compute the
charge consumption for the concluded patient visit. As one
example, the stored charge value at the end of the patient visit
(operation 236) is subtracted from the stored charge value at
the start of the patient visit (operation 232). The difference
represents the amount of charge consumed during the patient
visit. The charge consumption value representing the amount
of charge consumed during the patient visit is stored in a
computer readable storage device.

[0083] Theprocess involving some or all of operations 230,
232,234,236,and 238 is repeated for each subsequent patient
visit to generate historical patient visit charge consumption
data.

[0084] Once the historical patient visit charge consumption
data has been generated, the operation 240 is performed to
compute an average charge consumption per patient visit. In
one example, the historical patient visit charge consumption
data is evaluated over a set of patient visits to determine an
average charge consumption per patient visit. As one
example, a set of the 10 most recent patient visits is evaluated.
Other embodiments use other set sizes, such as in a range
from about 3 to about 30 or more. An average charge con-
sumption value is stored in a computer readable storage
device identifying the average charge consumed per patient
visit.

[0085] Other factors can also be considered in other
embodiments. Several examples of other factors include the
time of day, the identity of the current caregiver C1 operating
the mobile medical instrument, and an identified set of tests
and measurements that are to be performed during the rounds
R (FIG. 2).

[0086] FIG.9 is a flow chart illustrating another method
204B of determining historical patient visit charge consump-
tion. FIG. 9 is also another example of the operation 204,
shown in FIG. 7. In this example, the method 204B includes
operations 242, 244, 246, 248, and 250.

[0087] In this example, rather than determining the charge
consumption of each patient visit directly, operations 242,
244, and 246 operate to identify a set of functions performed
by the mobile medical instrument during a patient visit. Using
this information, a typical set of functions that are performed
during a patient visit can be identified. Once the typical set of
functions is known, the charge consumption can be deter-
mined in operation 248, such as by retrieving an estimated
charge consumption value for each of these functions from a
lookup table, or alternatively from historical data. An average
charge consumption per patient visit is then computed in
operation 250 based on the typical set of functions that are
performed.

[0088] FIG. 10 is a flow chart illustrating an example
method 206 of computing an estimated number of patient
visits that can be completed before the stored charge is
depleted, and before recharging is needed. FIG. 10 is also an
example of the operation 206, shown in FIG. 6. In this
example, the method 206 includes operations 252, 254, and
256.

[0089] Theoperation252 is performed toretrieve the stored
charge value from the computer readable storage device. The

May 14, 2015

stored charge value indicates the amount of charge currently
stored in the energy storage device(s), such as determined
using the operation 202, shown in FIG. 6.

[0090] The operation 254 is performed to retrieve the aver-
age charge consumption value from the computer readable
storage device. The average charge consumption value indi-
cates the average charge consumed per patient visit, such as
determined using the operation 204, shown in FIG. 6

[0091] The operation 256 is performed to compute the
number of patient visits remaining on the current charge. In
one example, the computation occurs by dividing the stored
charge value by the average charge consumption value to
generate an estimate ofthe number of patient visits that can be
completed by the mobile medical instrument on the current
charge.

[0092] Once the estimated number of patient visits remain-
ing has been computed, the remaining visits indicator 106 can
be generated as represented by operation 208, shown in FIG.
6. An example of the remaining visits indicator 106 is shown
in FIG. 3. The remaining visits indicator 106 can be presented
anywhere on the mobile medical instrument 100, such as
through the graphical user interface 150 of the measuring
device 102, or on a separate display of the measuring device
102 or mobile stand 104. In some embodiments the remaining
visits indicator 106 is displayed by an electronic display
device including an electronic paper display. Other display
devices are used in other embodiments.

[0093] In some embodiments, the remaining visits indica-
tor 106 is visible whether or not the mobile medical instru-
ment 100 is plugged into the charging station or not. In some
embodiments the remaining visits indicator 106 is illumi-
nated continuously when the mobile medical instrument 100
is plugged in, but flashes when not plugged in to conserve
energy. As one example, the display flashes at a rate of /5™ of
asecond. In some embodiments the remaining visits indicator
106 has a different graphical presentation when the remaining
number of patient visits available on the current charge is
reduced below a predetermined value. As one example, the
remaining visits indicator 106 is backlit with a multi-colored
(e.g., two or more) LED, such that a second color (e.g., red) is
illuminated when the number of remaining patient visits goes
below the threshold value.

[0094] Insome embodiments the remaining visits indicator
graphically displays a numerical value. In other embodi-
ments, the remaining visits indicator conveys a number in a
non-numerical form. One example of anon-numerical form is
the illumination of a number of LEDs, where each illumi-
nated LED represents oneremaining patient visit. A graphical
user interface can similarly display dots or other non-numeri-
cal graphical elements representing remaining patient visits,
in yet other embodiments.

[0095] The various embodiments described above are pro-
vided by way of illustration only and should not be construed
to limit the claims attached hereto. Those skilled in the art will
readily recognize various modifications and changes that may
be made without following the example embodiments and
applications illustrated and described herein, and without
departing from the true spirit and scope of the following
claims.

What is claimed is:

1. A mobile medical instrument configured for use by a
caregiver during patient visits, the mobile medical instrument
comprising:
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a measuring device configured to perform physiological

measurements on patients during the patient visits;

one or more energy storage devices configured to store

energy therein to power the measuring device when
performing the physiological measurements; and

a display device configured to generate a remaining visits

indicator identifying an estimated number of patient
visits that can be completed by the instrument before the
energy stored in the one or more energy storage devices
is depleted.

2. The mobile medical instrument of claim 1, wherein the
measuring device is a physiological measuring platform
device.

3. The mobile medical instrument of claim 2, wherein the
physiological measuring platform device is a multi-function
device configured to perform more than one function.

4. The mobile medical instrument of claim 3, wherein the
more than one functions are selected from a temperature
measurement, a heart rate measurement, a blood pressure
measurement, and a blood oxygen level measurement.

5. The mobile medical instrument of claim 1, wherein the
measuring device includes peripheral components.

6. The mobile medical instrument of claim 1, wherein the
peripheral components include a thermometer, a blood pres-
sure cuff, and a pulse oximeter.

7. The mobile medical instrument of claim 1, wherein the
display device is part of the measuring device.

8. The mobile medical instrument of claim 1, further com-
prising mobile stand, and wherein the display device is part of
a mobile stand.

9. The mobile medical instrument of claim 1, wherein the
display device comprises electronic paper.

10. The mobile medical instrument of claim 1, further
comprising a mobile stand, the mobile stand comprising:

awheeled base including a plurality of wheels; and

asupport structure supported on the wheeled base, wherein
the support structure is configured to support the mea-
suring device in an elevated position.

11. The mobile medical instrument of ¢claim 1, wherein the
mobile stand further comprises:

energy storage devices housed in the support structure; and

power supply electronics electrically coupled to the energy

storage devices, wherein the power supply electronics
include a processing device configured to communicate
with the measuring device.

12. The mobile medical instrument of ¢claim 1, wherein the
display device is separate from the measuring device, and
further comprising an input device, wherein the display
device is operable to generate the remaining visits indicator
after receipt of an input through the input device independent
of whether the measuring device is turned on or off.

13. A method of operating a mobile medical instrument,
the method comprising:

determining a quantity of charge stored in one or more

energy storage devices;

determining historical patient visit charge consumption;

computing an estimated number of remaining patient visits

until the stored charge is depleted; and

generating a remaining visits indicator identifying the esti-

mated number of remaining patient visits.

14. The method of claim 13, wherein determining a quan-
tity of charge stored in one or more energy storage devices
comprises:
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determining a capacity of the one or more energy storage

devices;

determining a percentage of charge remaining in the one or

more energy storage devices; and

computing the quantity of charge stored.

15. The method of claim 13, wherein determining histori-
cal patient visit charge consumption comprises computing an
average charge consumption across a predetermined set of
prior patient visits.

16. The method of claim 13, wherein determining histori-
cal patient visit charge consumption comprises:

detecting a start of a patient visit;

determining a starting charge stored in the one or more

energy storage devices;

detecting an end of the patient visit;

determining an ending charge stored in the one or more

energy storage devices; and

computing a difference between the starting charge and the

ending charge.

17. The method of claim 16, further comprising:

storing the difference as a charge consumption value; and

using two or more charge consumption values of two or

more patient visits to determine an average charge con-
sumption per patient visit.

18. The method of claim 13, wherein determining histori-
cal patient visit charge consumption comprises, for multiple
patient visits:

detecting a start of a patient visit;

determining a set of functions performed during the patient

visit; and

detecting an end of the patient visit.

19. The method of claim 18, further comprising determin-
ing a typical set of functions performed from the historical
patient visits, and computing an average charge consumption
based on the typical set of functions performed.

20. The method of claim 13, wherein computing a remain-
ing number of patient visits until the stored charge is depleted
comptises:

retrieving a stored charge value;

retrieving an average charge consumption value; and

dividing the stored charge value by the average charge

consumption value.

21. A mobile medical instrument configured for use by a
caregiver during patient visits, the mobile medical instrument
comptrising:

a) a measuring device, the measuring device comprising;

1) a housing;

il) a processing device;

iii) peripheral components controlled by the processing
device and including one or more sensors configured
to cooperate with the measuring device to measure
one or more physiological characteristics of patients,
the peripheral components including a thermometer, a
blood pressure cuff, and a pulse oximeter;

iv) a first energy storage device; and

v) adisplay device operatively connected to the process-
ing device and operable to generate a remaining visits
indicator, the remaining visits indicator identifying an
estimated number of patient visits that can be com-
pleted by the measuring device before recharging the
mobile medical instrument;
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b) a mobile stand, the mobile stand comprising:

1) a wheeled base comprising a plurality of wheels;

i) a support structure coupled to the wheeled base and
configured to support the measuring device in an
elevated position;

iil) a second energy storage device contained in the
support structure; and

iv) power supply electronics electrically coupled to the
second energy storage device and configured to
deliver power from the second energy storage device
to the measuring device.

® 0% % % %
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