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567 Abstract: Embodiments of a task monitoring system for hemorrhage control provide real— time or near real-time feedback to a
trainee on the force that the trainee is applying to a simulated wound. In some embodiments, the task monitoring system comprises a
mobile device, a pressure sensor, and a software application ("app") that runs on the mobile device. The task monitoring system al -
lows the trainee (e.g., medic, doctor, nurse, or other health worker) to practice applying the correct force on simulated wounds over
defined time periods, training muscle memory of the health service provider to apply the correct pressure over the correct time dura -
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SYSTEMS AND METHODS FOR PROVIDING
HEMORRHAGE CONTROL TRAINING

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates generally to training devices, and more
particularly to devices for training users to perform physical actions.

Description of the Related Art

[0002] In daily life, people perform many physical tasks that require specific
movements and procedures. In some cases, these tasks involve certain techniques that
must be learned over time to enable a person to consistently perform the tasks well. In
some situations, it can be difficult to train people in certain tasks because critical factors,
such as human injury or high monetary costs, may be at risk each time the tasks are
performed, even in training exercises. Errors performed during training can be extremely
regrettable. To diminish this risk, training simulations can help a person develop the skills
to perform a task before the real task is performed for the first time, or can help a person
to improve the skills involved in a task on an ongoing basis.

[0003] In one example, a task that may require specific training is the proper
treatment of a severely bleeding wound. In a wide variety of circumstances, animals,
including humans, can be wounded. Bleeding is often associated with such wounds. In
some circumstances, the wound and the bleeding are minor, and all that is required is the
application of simple first aid and the normal blood clotting function of the body.
Unfortunately, in other circumstances substantial bleeding can occur. These situations
may require specialized equipment and materials, as well as personnel trained to administer
appropriate aid. If such aid is not readily available, excessive blood loss can occur.
Moreover, severe wounds can often be inflicted in remote areas or in situations such as on
a battlefield, where adequate medical assistance is not immediately available. In these
instances, it can be very useful for personnel to be trained to stop the bleeding, even in less
severe wounds, long enough to allow the injured person or ammal to receive serious

medical attention.
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SUMMARY OF THE INVENTION

[0004] Training devices and systems can include a first contact portion on
which a trainee performs one or a plurality of physical actions that can be measured or
graded using one or a plurality of criteria, and a second feedback portion that provides
information regarding the physical action performed by the trainee. In some embodiments,
simulation systems can include a contact portion in the form of a simulated item on which
a simulated task is performed, such as a life-size human body manikin or a body-part
manikin or moulage. Simulated items can include features such as joint mobility for easy
positioning in various environments. In some embodiments, a wound simulator can
replicate a wide range of real trauma conditions that are likely to confront the rescuer and
can be used for demonstrating and teaching proper first aid techniques.

[0005] According to some embodiments, a task monitoring system for
hemorrhage control can be placed into communication with the simulated item to provide
real-time or historical feedback to a trainee regarding one or more aspects of performing
blood stanching properly. For example, in some embodiments, feedback can be provided
to the trainee on the force and/or time that the trainee is applying to a simulated wound.
In some embodiments, the task monitoring system comprises a mobile device, a pressure
sensor, and a software application (“app™) that runs on the mobile device. The mobile
device can be configured to receive pressure data from a pressure sensor. The app can
read the pressure data from the pressure sensor and can graphically display the force
and/or time on the screen, providing graphical feedback, and/or audio feedback, or other
indications to the trainee on the proper pressure and/or timing used to apply a dressing,
compression bandage or other hemostatic material to a wound. All references to the
capabilities, features, and/or logic structure of an app described herein can apply to any
other type of computer or electronic processing system, including but not limited to a
desk-top or lap-top computer or an onboard processing device in a simulation system.

[0006] The task monitoring system can provide trainees with valuable feedback
on the proper procedures for controlling bleeding. A common method to control bleeding
is to place a dressing on a bleeding wound and then apply manual compression over the
dressing for sufficient time. This may be done in clinical settings (e.g., in hospitals and or
other treatment facilities) as well as other settings such as in the field (e.g., on a battlefield -

or in an ambulance), or other emergency care settings. Different wound types can require
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different levels of manual pressure and compression time. If the force is too light, then the
risk of not controlling the bleeding is higher. If the force is too high and/or applied for too
long, it could cause complications such as artery occlusion, which is a blood clot in
the artery.

[0007] It can therefore be useful to train caregivers in the proper technique for
controlling various types of bleeding on various types of wound types with the appropriate
amount of force over various time durations. Feedback-based training methods can
develop the caregiver’s muscle memory to maintain the correct force over a certain time
duration. Embodiments of the task monitoring system described herein can allow the
caregiver to practice applying the an appropriate amount of force on simulated bleeding
wounds over defined time periods, to teach the trainee how to apply the correct pressure
over the correct time duration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Throughout the drawings, reference numbers may be re-used to indicate
correspondence between referenced elements. The drawings are provided to illustrate
example embodiments described herein and are not intended to limit the scope of the
disclosure.

[0009] FIG. 1 illustrates an embodiment of a task monitoring system (TMS)
for monitoring force applied by a trainee over time on a simulated wound site.

[0010] FIG. 2 illustrates an example of using the task monitoring system of
FIG. 1 with a simulated body part.

[0011] FIG. 3 schematically illustrates an example of a logical flow diagram for
a monitoring process to monitor the pressure applied over time by the trainee on the
simulated wound site.

[0012] FIG. 4 schematically illustrates a logical flow diagram for a training
process for the trainee to learn correct techniques for hemorrhage control.

[0013] FIG. 5 shows an example of a contact portion or simulated item with a

feedback portion integrated mnto it.

DETAILED DESCRIPTION
[0014] A training system can provide trainees with valuable feedback on the

proper procedures for performing tasks. In some examples, a task monitoring system
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allows a health service provider (e.g., medic, doctor, nurse, or other health worker) to
practice applying the proper force range on simulated bleeding wounds over particular
time periods, training the health service provider to apply the correct pressure range over a
correct time interval.

[0015] FIG. 1 illustrates an embodiment of a task monitoring system (TMS)
100 for monitoring force applied by a user on a simulated wound site. The task
monitoring system 100 can include a computing device comprising one or more processors
and computer memory, a pressure sensor 110, a communication link 115 between the
pressure sensor and the computing device, and a pressure signal receiver 120 for receiving
an electronic signal that includes pressure data from the pressure sensor.

[0016] In some examples, the task monitoring system 100 can be used for
training a user or trainee in proper techniques for stopping wounds from bleeding.
Generally, different wounds can require different amounts of force and/or the application
of force for different lengths of time. In some cases, the level of force for a wound may
require change over time. For example, greater force may be required when first
attempting to stop bleeding from a wound but the required force may lessen as the
bleeding slows. Thus, the task monitoring system 100 can be used to train the trainee in
the correct levels of force (including a changing force), and/or a time duration. In some
types of wounds, such as the access site on the wrist following radial access for
percutaneous coronary intervention, a proper amount of force applied to a wound can be
at least about one pound of force (4.4_newtons) and less than about ten pounds of force
(44 newtons).

[0017] In the illustrated embodiment, the computing device is a mobile device
105 (e.g., smart phone, tablet, etc.) capable of running applications 103. The mobile
device can comprise a video display screen and a portable power source. In some
embodiments, the mobile device 105 includes the pressure signal receiver 120 for receiving
pressure data. In some embodiments, the pressure signal receiver 120 comprises an audio
port on the mobile device that is repurposed to receive pressure data. In some
embodiments, the pressure sighal receiver 120 comprises a digital connector technology,
such as Universal Serial Bus (USB), FireWire, etc.

[0018] In some embodiments, the sensor 110 sends the pressure data serially

using an analog signal to the audio port on the mobile device. Some audio ports can have
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filters on the input that block frequencies that are too high. Thus, in some embodiments,
the analog signal is band-limited so that high frequencies are not used.

[0019] In some embodiments, the audio part can be a tip ring sleeve (TRS) or
similar connector. A TRS connector refers to a family of connectors typically used for
analog signals, including audio. It is generally cylindrical in shape, and it has a plurality of
separate electrical contacts (e.g., typically three contacts, although variations with two
contacts (a TS connector) or four contacts (a TRRS connector) can be used). A TRS jack
generally fits into a TRS socket. For a three-contact TRS connecter, the three contacts
typically map to the left audio channel, the right audio channel, and ground. Many mobile
phones use a TRRS connector with four contacts, which maps to left, right, and ground,
with a fourth connector that maps to a microphone. Connecters are available in a variety
of sizes, such as 2.5mm (e.g., used by some mobile phones to save space), 3.5mm (e.g.,
for phones, mp3 player, etc.) and .25" (e.g., for larger headphones, guitars, etc).

[0020] In some embodiments, the communication link 115 comprises a wired
connection between the pressure sensor 110 and the pressure signal receiver 120.
For example, one end of the wire can be a TRS jack that fits into an audio port and the
other end of the wire terminates at a data interface with the pressure sensor 110. Data
received from the pressure sensor 110 at the data interface is then transmitted on the wire
and into the audio port as an electronic signal. In some embodiments, the electronic signal
carries pressure data, including compression force levels measured at a wound site.
Depending on the embodiment, the electronic signal may be analog or digital. In some
embodiments, the communication link 115 is a wireless connection, such as Bluetooth,
802.11a/b/g/n, infrared, radio, or other type of connection.

[0021] In some embodiments, the contact portion or simulated item can
comprise one or more transducers that create electrical signals from physical actions. An
example of a type of transducer is a pressure sensor 100. In some embodiments, the
pressure sensor 110 comprises one or a plurality of electrical devices for measuring
pressure on a surface, such as a load cell. Load cells are typically inexpensive, thereby
keeping down the cost of the task monitoring system 100. Generally, a load cell is a
transducer that is used to convert a force on the load cell into an electrical signal.
Typically, this conversion is indirect and happens in two stages. For example, through a

mechanical arrangement, the force being sensed by the load cell can deform a strain gauge.
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The strain gauge can then measure the deformation (strain) as an electrical signal, because
the strain changes the effective electrical resistance of the wire.

[0022] Generally, a strain gauge (also referred to as a strain gage) is a device
used to measure the strain placed on an object. In some embodiments, a strain gauge
includes an insulating flexible backing which supports a metallic foil pattern. The gauge
can be attached to the object by a suitable adhesive, such as cyanoacrylate, epoxy, acrylic
glue or the like. As the object is deformed, the foil is deformed, causing its electrical
resistance to change. When an electrical conductor is stretched within the limits of its
elasticity such that it does not break or permanently deform, it becomes narrower and
longer, causing an increase in its electrical resistance end-to-end. Conversely, when a
conductor is compressed such that it does not buckle, it broadens and shortens, causing a
decrease in its electrical resistance end-to-end. By measuring the electrical resistance of
the strain gauge, the amount of applied stress can be inferred from the electrical resistance.

[0023] In some embodiments, the load cell includes four strain gauges in a
Wheatstone bridge configuration, though other electrical circuit configurations are
possible. For example, load cells with one strain gauge (e.g., a quarter bridge) or two
strain gauges (e.g., a half bridge) are also possible. The electrical signal output from a
load cell is typically in the order of a few millivolts and may require amplification by an
instruméntation amplifier. In some cases, load cells with higher power outputs may be
used. In some embodiments, an application or other process on the mobile device 105
receives the electrical signal output from the load cell and calculates the pressure applied
on the load cell based at least partly on the strength of the electrical signal. Other types of
load cells may also be used. Some examples of other load cell types are hydraulic or
hydrostatic load cells, piezoelectric load cells, vibrating wire load cells, and capacitive load
cells.

[0024] Furthermore, other types of pressure sensors can also be used. Some
examples of pressure sensors include piezoresistive strain gauges (of which load cells are
one possible type), capacitive pressure sensors, electromagnetic pressure Sensors,
piezoelectric pressure sensors, optical pressure sensors, potentiometric pressure sensors,
resonant pressure sensors, thermal pressure sensors, ionization pressure sensors, or the

like. The pressure sensor 110 can include one or more of the different pressure sensor
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types, including combinations of different pressure sensor types. In some embodiments,
the pressure sensor includes a power source, such as a portable electrical power source.

[0025] Force 125 applied to the pressure sensor 110, causes an electronic
signal to be generated by the sensor 110 and transmitted to the mobile device 105. In
some embodiments, an application 103 on the mobile device processes the electronic signal
to determine the current pressure being applied by the pressure sensor 1.10. The
application can then compare this current pressure with a target pressure 130 that is pre-
set or otherwise defined for the application. The application can determine the current
pressure for an instant, for multiple instants, or generally continuously over a period of
time. In some embodiments, the current pressure is determined continuously and
compared continuously to the target pressure 130. In some embodiments, if the
application determines that the current pressure varies or deviates from the target pressure,
it signals such a deviation to the trainee so that the trainee can modify the pressure the
trainee is applying.- Various signals can be uséd, such as visual, auditory or physical cues.
For example, the mobile device can generate an auditory or tactical indicator, such as an
alarm, a flash or other visual cue on the screen, a vibration, or some other human-
perceptible signal.

[0026] In this example, by signaling to the trainee in real time or near real time,
the application beneficially creates a feed-back loop that informs the trainee when he or
she is or is not applying the proper amount of pressure. In some embodiments, the
application only generates a signal when the deviation is greater than a particular
threshold, and in somé embodiments the application generates a signal displaying all
pressure readings over a period of time.

[0027] In some embodiments, the mobile device 105 includes a display screen
that comprises at least part of a feed-back loop for a user. The display screen can show a
chart of pressure (e.g., along a vertical or “Y” axis) and time (e.g., along a horizontal or
“X” axis). In some embodiments, the display screen is a touch screen capable of receiving
user inputs, such as the target force. During training, the user can observe the deviation,
if any, between the compression force being applied by the user and the target force
over time. With repeated practice, the user can develop muscle memory to control various
bleeding wound simulations appropriately. The user can learn to adjust to fatigue and

maintain the right force for the required time.



WO 2014/047436 PCT/US2013/060915

[0028] FIG. 2 illustrates the usage of an example of the task monitoring system
100 of FIG. 1. In this example, a trainee 205 is using the task monitoring system 100 to
learn the proper techniques for hemorrhage control of various wounds. In FIG. 2, the
trainee 205 applies pressure on a simulated wound while being monitored by the TMS
100. The pressure applied to the wound site and monitored by the TMS can be continuous
or pulsed pressure.

[0029] In the illustrated embodiment, the task monitoring system 100 is
incorporated into or operated with a wound simulator 210 (e.g. a moulage or manikin). In
some embodiments, the sensor 110 is attached to the wound simulator at a simulated
wound site 215. The sensor 110 can be located in a variety of locations, such as within the
wound simulator, under the wound site, on top of the wound site or the like. Many
different types of wound simulators can be used, such as partial body models (e.g., arms or
legs), full-body manikins, wound models for placement on real humans or animals for a
more realistic simulation, makeup or the like. In some embodiments, the sensor 110 can
include a plurality of sensing units to enable the sensor 110 to indicate not only an amount
of applied forces but also where in a given area a force, or multiple forces, are applied.
This can assist in determining whether a trainee is positioning his or her hands
appropriately and/or otherwise pushing in the right places.

[0030] In some embodiments, an assembly comprising a sensor 110 can be
removably positioned directly on or near a body part such as by using a sticker, suction
cup, strap, or other temporary retention device, either for simulations or for use in actual
blood-stanching activities to help ensure that a proper range of compression force is
applied for a therapeutically effective range of time. A sensor 110 in some applications
can be sufficiently thin to fit between the folds of a bandage being applied to a real
bleeding wound. The sensor 110 can be disposable or can be provided with a disposable
covering,

[0031] In some embodiments, the task monitoring system 100 provides training
for a variety of wound types that require different levels of pressure and/or time. For
example, the application 103 on the mobile device 105 can include a selection screen for
selecting or specifying wound-related parameters, such as the size, location, blood flow
and/or type of the wound. Based on these parameters, the application 103 can select the

target pressure and/or time for the wound. In some embodiments, the application 103
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allows a user to select or provide the target pressure and/or time directly by specifying the
target values. In other embodiments, distinct applications or devices are created for
various wound types such that each particular wound type application or device has a pre-
set target pressure and/or time for the particular wound.

[0032] In the illustrated example, the trainee 205 is training in the proper
technique for a particular wound type. A mobile device 105 is configured to monitor the
trainee and determine whether the trainee 205 is applying pressure at the target pressure
level and/or for the target time. The mobile device 105 can be placed on a stand, attached
to a surface or mount, or otherwise configured such that a display of the mobile device
105 is viewable by the trainee or by a teacher or both. As the trainee applies force 125 at
the simulated wound site 215, the pressure sensor at the wound site sends an electronic
signal (e.g., via a wire 115 or other communication link) to the mobile device 105, the
signal including pfessure data. The mobile device 105 can determine the current pressure
level from the pressure data. The mobile device 105 may also track instantaneous pressure
level readings over time. v

[0033] In some embodiments, the mobile device 105 provides a graph or other
data representation of the pressure level readings on its display, so that the trainee or a
teacher, or both, can see the data presentation in real time, after the training is complete,
or both. For example, the current pressure line on the graph can move above the target
pressure line 130 if the current pressure is too high or below the target pressure line 130 if
the pressure is too low. In some embodiments, a first symbol (e.g., an “up” arrow) can
direct the trainee to apply less pressure and a second symbol (e.g., a “down” arrow) can
direct the trainee to apply less pressure, and a third symbol can indicate to the trainee that
the amount of pressure is about right.

[0034] In some embodiments, the app can also provide advice and instructions
about how to perform a task or how to perform a task in a better way. Instructions can be
provided in a series manner as certain tasks are completed, or can be accessed by a user or
trainee in any order for review. In some embodiments, appropriate instructions can be
given as needed to help a trainee correct an action or clues or hints can be provided to
assist a trainee in recalling certain steps. The instructions can also be accessed when
performing the actual task (rather than a simulated version of the task). In some

embodiments, the instructions or feedback can be read or announced to the trainee in an
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audible voice by the processor to avoid districting .the trainee, since the trainee’s eyes may
be focusing primarily on performing the task.

[0035] By providing the trainee with feedback on whether he is applying the
proper pressure, the trainee is better able to learn the proper technique for the wound.
Furthermore, additional or alternative forms of feedback can be provided to the trainee to
indicate when the trainee is deviating from the proper technique. As discussed above, user
feedback can include visual, auditory or physical cues that can indicate proper or improper
technique. In some embodiments, such cues are based at least partly on the degree of
deviation from the target values (e.g., time and/or pressure). For example, the mobile
device 105 may vibrate or emit a tone or other sound that increases in strength based on
the deviation from the target values, such that the trainee is encouraged to apply the
proper technique in order to minimize the emitted sound. In another example, the mobile
device 105 display may begin to blink more rapidly or may progressively display different
levels or brightness and/or different colors (e.g., green, orange, red, eté.) as the trainee
deviates further from or closer to the target values. In another example, the pressure
sensor can include a buzzer or vibration device such that the trainee is given physical
feedback (e.g., via his hands on the wound) that increases or decreases based on the level
of deviation or proximity.

[0036] By providing cues that are based at least partially on the level of
deviation from or proximity to target values, the task monitoring system 100 can provide
the trainee with an indication of the amount of corrective action that the trainee needs to
take. For example, the trainee would know to press harder or ease off more on the
pressure on the wound site 215 if the cue indicates a high deviation compared to if the cue
indicates a low deviation. Thus, the trainee can more quickly return to the proper
technique.

[0037] In some embodiments, the task monitoring system 100 provides cues
that are based at least partly on whether the trainee is applying too much pressure or too
little pressure. For example, if too little pressure, the mobile device 105 display may flash
red while, if too much pressure, the display may flash blue. In another example, different
sounds are played depending on whether the pressure is too low or too high. In another
example, different vibration pattern are used depending on whether the pressure is too low

or too high.
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[0038] In some embodiments, the target value used by the task monitoring
system 100 is a range of values rather than a single value. For such embodiments, the task
monitoring system 100 may only provide a particular cue when measured values fall
outside the ranges of the target values.

[0039] The task monitoring system 100 can track the pressure applied by the
trainee over time. After a certain amount of time, the trainee finishes applying pressure for
the amount of time required by the particular technique and the training session ends. In
some embodiments, the mobile device 105 indicates to the trainee that the session has
ended through a cue (e.g., visual, auditory, physical, etc.). If the trainee wishes to practice
the technique again, the trainee can restart the training session. In some embodiments, the
mobile device 105 may automatically start a new training session until a specified amount
of sessions are completed. For example, training sessions may be repeated 2, 3, 4 or more
times in order to develop the trainee’s muscle memory. In some embodiments, the mobile
device 105 pauses between sessions to provide a break to the trainee. In some
émbodiments, the proper time is not revealed to the trainee until afier the end of each
simulation to permit the trainee to learn to estimate mentally when the right amount of
time has passed. In some embodiments, the trainee or instructor can switch between
settings in the app to display the time as it elapses or only after a simulation is completed,
depending on whether the trainee is still learning the proper time duration or has already
learned the proper time duration and is seeking to test his or her estimating skill without
viewing the passing time.

[0040] FIG. 3 schematically illustrates a logical flow diagram for a monitoring
process 300 to monitor the pressure applied by a user to a wound simulator. In some
implementations, the process is performed by embodiments of the task monitoring system
100 described with reference to FIG. 1 or by another a component of the system 100, such
as the mobile device 105 or an application 103 operating on the mobile device 105. For
ease of explanation, the following describes the process as performed by the mobile device
105. The process is discussed in the context of an example that is intended to illustrate,
but not to limit, various aspects of the task monitoring system 100.

[0041] Beginning at block 305, the mobile device 105 receives wound
simulation data, such as a selection of one of a plurality of wound simulations or some

other simulation parameters. In some embodiments, the mobile device 105 includes
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settings for a variety of scenarios for different wound types. The mobile device 105 can
provide a user with a selection screen in which the user can select a particular training
situation. In some embodiments, the mobile device 105 allows the user to input simulation
parameters, such as the target force to apply and/or the target time for the pressure to be
applied. In some cases, the system can be configured so that the user may train in the
correct force to apply and only provide a target force. In some cases, the user may train in
the correct time to apply force and only provide a target time. In some cases, the user may
train how to apply the correct force for the correct amount of time and provide both the
target force and the target time. The mobile device 105 can store these values (e.g., force
and/or time) in memory for future reference.

[0042] At block 310, the mobile device 105 receives pressure data from a
pressure sensor 110. As discussed above, the pressure data can be received through a
communication link, such as a wired or wireless link. At block 315, the mobile device 105
identifies the target pressure and target time associated with the selected type of wound
simulation. The target pressure and target time may be pre-set parameters associated with
the scenario or may have been entered into the mobile device by the user. At block 320,
the mobile device 105 compares the measured pressure and/or the time the pressure has
been applied with the target pressure and/or the target time. At bock 325, the mobile
device 105 provides an indication when force and/or time deviate from the target force
and/or target time. In some embodiments, the mobile device 105 provides a cue when the
values deviate from the target. The process may then end.

[0043] In some cases, the mobile device 105 records data from the training
session, which can be used for the future reference of the user. For example, the mobile
device 105 can use the data to generate a report on how closely the user met the target
values. In some embodiments, the mobile device 105 can generate a score that indicates
how closely the user met the target values. The app can also aggregate data from multiple
users to permit a training instructor to identify trends that may influence teaching
approaches. The app may also be configured to receive and store identifying data
regarding a trainee (e.g., name and/or personnel number) and communicate such
information to a computer system regarding a particular person’s success or failure in

certifying competence in performing a particular simulated task or series of tasks.
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[0044] FIG. 4 schematically illustrates a logical flow diagram for a training
process 400 for a user to learn correct techniques for hemorrhage control. In some
implementations, the process is performed by a user of the task monitoring system 100.
For ease of explanation, the following describes the user as interacting with the mobile
device 105 of the task monitoring system 100, however, in other embodiments, the user
may be interacting with other components of the task monitoring system 100. The process
is discussed in the context of an example scenario that is intended to illustrate, but not to
limit, various aspects of the training process.

[0045] Beginning at block 405, the user inputs wound simulation data into the
mobile device 105 of the task monitoring system 100, such as a selection of a wound
simulation scenario or simulation parameters. The mobile device 105 can store these
parameter values (e.g., force and/or time) in memory for future reference. At block 410,
the user applies pressure on a simulated wound site on a wound simulator. In some
embodiments, a pressure sensor at the wound site sends pressure data to the mobile
device 105. At block 415, the user monitors the applied pressure he is applying to the
wound site via the mobile device 105. For example, the mobile device 105 may display a
graph or provide other indications of how closely the applied pressure matches the target
values. At block 420, the user adjusts the applied pressure based at least partly on
indications from the mobile device 105. For example, the mobile device 105 may provide
auditory, visual, or physical cues to indicate if the user is deviating from the target values
and/or the degree to which the user is deviating, thereby creating a feed-back loop for the
user. The user can adjust the pressure he is applying according to such indications. The
indications may be provided directly by the mobile device (e.g., on a built-in display or
speaker) or indirectly (e.g., on an external display, speaker or vibration device). After a
defined time, the training session may end. In some cases, the user may repeat the process
in order to receive additional training.

[0046] Many versions of the task monitoring system 100 can be used.
For example, while this disclosure has generally described the system 100 as including a
mobile device 105, in some embodiments the task monitoring system 100 includes a
desktop computer, terminal or other stationary computing device that performs functions

similar to the mobile device 105.
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[0047] FIG. 5 illustrates an embodiment of a task monitoring system that is
built into or integrated on or within a wound simulator 510. For example, as illustrated in
FIG. 5, the wound simulator 510 can include a computing device and a display 520 that
performs functions similar to the mobile device 105 of FIG. 1. The computing device can
be in communication with a pressure sensor, which may be located at a simulated wound
site 515.

[0048] In some embodiments, the wound simulator can be configured to
simulate blood flow from a wound (such as by emitting a red-colored liquid) and the task
monitoring system 100 can be configured to control the blood flow in response to the
amount of pressure applied by a trainee. For example, if the trainee has applied correct
pressure to the wound, the system 100 can cause the wound simulator to stop emitting
simulated blood. In some cases, the system 100 can increase the bleeding from the
simulator, for example, if the trainee applies the wrong pressure (e.g., pressing hard
enough on the wound to cause further bleeding or not hard enough to stop bleeding).

[0049] Other variations of the task monitoring system 100 are also possible.
For example, while embodiments above have been described in terms training methods for
hemorrhage control, the task monitoring system 100 can also be used in other situations,
such as in other types of simulations, where force needs to be measured during training.
For example, embodiments of the task monitoring system 100 could be used to train
people in cardiopulmonary resuscitation (CPR) or the Heimlich maneuver. Many other
types of applications and simulated activities can be used.

[0050] In some embodiments, the task monitoring system 100 can be used
during actual treatment of a wound by medical personnel. For example, a pressure sensor
may be applied or attached to a compression bandage or dressing. During actual
treatment, the system 100 monitors the pressure sensor and indicates to the medical
personnel when incorrect pressure is being applied to the wound.

[0051] Other types of interactions (additionally or alternatively) between the
task monitoring system 100 and the users are possible in addition to those described
above. For example, the user may be able to input data into or control the task monitoring
system 100 through another device, such as a keyboard, mouse, or remote control.

[0052] In some embodiments, the task monitoring system 100 can be

implemented with one or more computing devices, such as several interconnected devices.
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Thus, each of the components depicted in the task monitoring system 100 can include
hardware and/or software for performing various features.

[0053] In many embodiments, the task monitoring system 100 may be
configured differently than illustrated in the figures. For example, various functionalities
provided by the illustrated modules can be combined, rearranged, added, or deleted. In
some embodiments, additional or different processors or modules may perform some or all
of the functionalities described with reference to the example embodiment illustrated in the
figures above. Many implementation variations are possible.

[0054] In some embodiments, the task monitoring system 100 and its
components are executed or embodied by one or more computing devices. For example,
in some embodiments, a computing device that has components including a central
processing unit (CPU), input/output (I/0) components, storage and memory may be used
to execute some or all of the processes of the task monitoring system 100. The I/O
components can include a display (e.g., a touch screen), a network connection to the
network 105, a computer-readable media drive and other I/O devices (e.g., a keyboard, a
mouse, speakers, a touch screen, etc.). In some embodiments, the task monitoring system
100 may be configured differently than described above.

[0055] Components of the task monitoring system 100 can be stored as one or
more executable program modules in the memory of the computing device and/or on other
types of non-transitory computer-readable storage media, and the task monitoring system
100 can intéract with computing assets over a network or other communication link. In
some embodiments, the task monitoring system 100 may have additional components or
fewer components than described above.

[0056] Each of the processes, methods and algorithms described in the
preceding sections may be embodied in, and fully or partially automated by, code modules
executed by one or more computers, computer processors, or machines configured to
execute computer instructions. The code modules may be stored on any type of non-
transitory computer-readable storage medium or tangible computer storage device, such as
hard drives, solid state memory, optical disc and/or the like. The processes and
algorithms may be implemented partially or wholly in application-specific circuitry. The

results of the disclosed processes and process steps may be stored, persistently or
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otherwise, in any type of non-transitory computer storage such as, e.g., volatile or non-
volatile storage.

[0057] The various features and processes described above may be used
independently of one another, or may be combined in various ways. All possible
combinations and subcombinations are intended to fall within the scope of this disclosure.
In addition, certain method, event, state or process blocks may be omitted in some
implementations. The methods and processes described herein are also not limited to any
particular sequence, and the blocks or states relating thereto can be performed in other
sequences that are appropriate. For example, described tasks or events may be performed
in an order other than that specifically disclosed, or multiple tasks may be combined in a
single block or state. The example tasks or events may be performed in serial, in parallel,
or in some other manner. Tasks or events may be added to or removed from the disclosed
example embodiments. The example systems and components described herein may be
configured differently than described. For example, elements may be added to, removed

from, or rearranged compared to the disclosed example embodiments.

[0058] Conditional language used herein, such as, among others, "can,

" <« 3

"could,” "might," "may," “e.g.,” and the like, unless specifically stated otherwise, or
otherwise understood within the context as used, is generally intended to convey that
certain embodiments include, while other embodiments do not include, certain features,
elements and/or steps. Thus, such conditional language is not generally intended to imply
that features, elements and/or steps are in any way recjuired for one or more embodiments
or that one or more embodiments necessarily include logic for deciding, with or without
author input or prompting, whether these features, elements and/or steps are included or
are to be performed in any particular embodiment. The terms “‘comprising,” “including,”
“having,” and the like are synonymous and are used inclusively, in an open-ended fashion,
and do not exclude additional elements, features, act, operations and so forth. Also, the
term “or” is used in its inclusive sense (and not m its exclusive sense) so that when used,
for example, to connect a list of elements, the term “or” means one, some, or all of the
elements in the list. Conjunctive language such as the phrase “at least one of X, Y and Z,”
unless specifically stated otherwise, is otherwise understood with the context as used in

general to convey that an item, term, etc. may be either X, Y or Z. Thus, such conjunctive
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language is not generally intended to imply that certain embodiments require at least one of
X, at least one of Y and at least one of Z to each be present.

[0059] While certain example embodiments have been described, these
embodiments have been presented by way of example only, and are not intended to limit
the scope of the inventions disclosed herein. Thus, nothing in the foregoing description is
intended to imply that any particular feature, characteristic, step, module, or block is
necessary or indispensable. Indeed, the novel methods and systems described herein may
be embodied in a variety of other forms; furthermore, various omissions, substitutions and
changes in the form of the methods and systems described herein may be made without

departing from the spirit of the inventions disclosed herein.
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THE FOLLOWING IS CLAIMED:

1. A training system for hemorrhage control, the system comprising:
a wound simulator having a pressure sensor at a wound site; and
a computer software application comprising one or more
subroutines configured to: (a) monitor the compression force from the
pressure sensor; (b) compare the compression force with a target force; and
(c) indicate a deviation from or proximity to the target force based on the
comparison.
2. A training system for hemorrhage control, the system comprising:
a wound simulator having a pressure sensor at a wound site; and
a mobile device comprising:
a data port connected to the pressure sensor;
a monitoring module configured to monitor pressure data
received on the data port from the pressure sensor; and
a device output configured to provide an indication when
the pressure data deviates from a target pressure. |
3. The training system of Claim 1, wherein the data port is a repurposed audio
jack
4. The training system of Claim 1, wherein the device output comprises at
least one of a display, a speaker, or a vibration device.
5. The training system of Claim 1, wherein the indication comprises at least
one of a physical cue, an auditory cue, or a visual cue.
6. The training system of Claim 1, wherein the mobile device is a smart phone
that includes a pressure monitoring application.
7. A training device for hemorrhage control, the training device comprising:
a pressure signal receiver configured to receive pressure data
including compression force from a pressure sensor; and
one or more processors configured to:
(a) monitor the compression force from the pressure sensor;
(b) compare the compression force with a target force; and
(c¢) indicate a deviation from or proximity to the target force

based on the comparison.
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8. The training device of Claim 7, wherein the one or more processors are
further configured to:
track a compression time during which the compression force is applied;
and
indicate a deviation from a target time based on a comparison of the
compression time with the target time.
9. The training device of Claim 7, further comprising a device output
configured to provide an indication of the deviation.
10.  The training device of Claim 9, wherein the device output comprises at
least one of a display, a speaker, or a vibration device.
11.  The training device of Claim 9, wherein the indication comprises at least
one of a physical cue, an auditory cue, or a visual cue.
12. The training device of Claim 7, wherein the training device is a smart phone
that includes a pressure monitoring application.
13.  The training device of Claim 12, wherein the pressure signal receiver is an
audio port on the smart phone.
14, The training device of Claim 7, wherein the training device is built into a
wound simulator.
15. The training device of Claim 7, wherein the pressure sensor is external to
the training device.
16. A method for training health service providers in hemorrhage control, the
method comprising;
receiving wound simulation data that identifies a target force;
receiving, on a computing device, pressure data including a compression
force from a pressure sensor;
comparing the compression force with the target force; and
indicating, on the computing device, a deviation from the target force based
on the comparison.
17. The method of claim 16, wherein the deviation is indicated via at least one
of a physical cue, an auditory cue, or a visual cue.
18.  The method of claim 16, wherein computing device comprises a smart
phone including a pressure monitoring application.

19.  The method of claim 16, further comprising
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tracking a compression time during which the compression force is applied,;
and

indicating a deviation from a target time based on a comparison of the
compression time with the target time.

20. A non-transitory computer storage having stored thereon instructions that,
when executed by a computer system having computer storage, cause the computer system
to perform operations comprising:

receiving wound simulation data that identifies a target force;

receiving pressure data including a compression force from a pressure
sensor;

comparing the compression force with the target force; and

indicating a deviation from the target force based on the comparison.
21.  The non-transitory computer storage of Claim 20, wherein the deviation is

indicated via at least one of a physical cue, an auditory cue, or a visual cue.
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FEARBALLA H A% O b 78 44 e e T B P B I 24 58 BB B 7 DN SR AR AR AR S5 3R TE 1A A B
V& ) g I 4 24 B IR 1T L

[o015] HE 1R THREHMERAEEEND DM LMK AMELEERS
(TMS) 100 BIsLHafl. BN RSt 100 TEETEEE, ZIFHEEEEE ISz E
AT AL R IR 110 ERMERB ST EEE 2 RKIBEE8EK% 115, K
AFEENMERBEREFES (BFEEAHE) 8ENESBIRE 120,

[0016]  FE—Xespfie, fENL WSS R 4% 100 B A I SR A & B2 ) 3 4 4 0428 Lk HS f
EMEAR. —fki ARG O RFEAERNEM / HEARNKTEMS. £
SAEBLR, &5t —AMA D B9 A2 AT B 7% B2 RE AT (R RS T AR 4k . 130, 2458 — iR B REL A B
H LB BT BE TR B K09 77, B 34 H it 8 B e 7% 9 /1R AT LAIg/N . (R, BN IS5 3 48 100
ATARMNEGZVEEAE L NE (BFEZWE ) F/ SRFsRediE. £— %45 0R8 4,
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WTE R R BN KA NVEIT IR N (radial access) JGHIFBE LA945 DO #AL (access
site) , BN TFH O EMEHAETRESH IBERN A @ 448) HENF4 10 EHA
(44 &1 ) .

[0017] FER/RSLHERIF, i+ E B RS ESITRAREF 103 1 3h 1% 105 (& f
TECFRERE) . BHREVAENIERFEENEREXBE. £ LLEp+, %3
%105 AR TEREARENESESHINEE 120, fE—LsSTiEf &, /15 SRS
120 BB FHEE LHEHom O, Z5Hum DS Hg Ul E s, £—5%sk
B, EESEWE 120 R FEERHEAR, FlinBEHFIT 24 (Universal Serial
Bus, USB) k£ (FireWire) %,

[0018]  7E—EEsTiEl R, /2 RkES 110 RIS S B EAREES M K IXA B3 RE L
B 0. —EHum e Am T EFHEIE S SRR EES. Dby, fE—LBsL
JE) 1, AR IS S AT AT PR, LME S A A .

(00191  7E—LsTjtfs o, ST LR —/N - 3F - & (tip ring sleeve, TRS) &E#
ARECELUEES. TRS EESENSBERATHEIMES (BHEHEM) M—REESR. ©
— B, R EF LS MBS (Flan, A3 =AMk, BRTUMERES
PRIt (TS 1888 ) B0 sl (TRRS 3248 ) HRRER ) . — A TRSHEk (jack) i@
EIEBRE TRSHEOF . ST —/N=fl & TRS EHH, X=/ Ml B HEIER (map to) AH
PUETE A B SUAE M . 230 mIEEHEAE DY/ M S0 TRRS 82, REEE A A
Ah, 25 00k SECRER Z WX ATE R 2 PR STRIERRSS, Blhn 2. 5mm ( 03 L% 5 B 5 By
F, A ==iE) ) 3. smm ( W A F 24, mp3 #EERSE ) LK 0. 25" (DA TR ARM BN &
eI

[0020]  7E—SesSTiEfl o, BEFERE 115 B E /15 REE 110 5K /115 SHILEs 120 218
(A LiERE. BN, & —im AT LR RS Mg D #) TRS #k, AWM S —mmiET 5K
FIAERREE 110 MR R O . IR 118248 110 BUEUE # D b B B BB M R E &R b AR i
HAENBFESHEANE IO . 72— L HE g+, BFE SHEWE R, S3FEE s O AL
MBI E S BT, BURTSL56), BFE 50 RS F R . £ —Be 4, E8E
BERR 115 RELER, T (Bluetooth) .802. 11a/b/g/n. LL4h. Sk H & KA %
.

[0021]  FE—SesTifl , Befil o S AR AT B N F A ECIZ BE SR — B
MUEZHES (transducer) . —FI B HIZ R BB 7 9 K J145 882§ 100, 7E—LKHE
B, 145 R ER 110 B — A RS MATMERT LM E R ES704, il /748 2%88
(load cell). Wl /j4&/RR3818E £ BEM BT, ANTIRIFEVRERS 100 KEARIK. B,
WM 4% B3R R TR /1% 38 L 1B BB S ERHREE . @F, XMEH#RZ
mER, BERMNBRE. Fln, &0 — MRS, Bl 7715 B2 B 2/ /7] 5138
BT . RIRNFEEABRR (R ) MENBES, BANTHT T &8 LKA W HEMA.
[0022] —MRME, BN (BHRARET) BARNENTFOEAINTHEE. %
SEHEF B, RN BIE L EERER BRERNEETHEEW . N A4 REERIMEH,
MEE A HRRES AW S R IEEMN B RS2 21ME £ AL e, & BERF TR,
SHEHBEEZN . JEFEERDE TR REUK A TE 13 4R R 76 B W 32 2 h e,
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EAREEEK, SRR EAEMN. k2, YSEEEFERERSEAIRTHEN, B
5% B R, S EUE K B i R P PR . 22 i B R AR A R BB B, BT RE AN A R /7 BT B
BELHEE BT 4

[0023]  7E—LEsSTiEE] A, M 145 BRAS B M RN B @ HAF (Wheatstone bridge) HJIY
AR, BRI AT ISR AR e M EL. Fla, el LR REF — MR (Flamlyz—
BF ) BUBANRIARAY (BIandtfs ) M iE RS . WIS RE M BEESEE ANLE
K, BATRE TR B B ACRBURE R . 7E— 50T, vl A R B D&t il 2 &
2. LIS R, B3R & 105 LRI AR SH e AR BN ) A R A i R
5 HEDMoHET BES HRE R B INERN S48 REE LR E . A e
BRI SR REs . B S48 R 88 28 Y 1) — o s 5] 2 v S B AR 38 70 50 1R 138 [
R FGI ) A% R RS R 5% 2 ) 4% Rk 38 DL R FRL RN 7 4 /R3S

[0024]  phAb, B AI{E A H e R B HIE Si45 RS . TR 4R AR [ — Lo se ) e 45 R BE R AR
A0 CHAP R S5 R A 2 — FRATREMI R ) | AR R S5 BRER R R 70 1% 88 . R L R 4%
KBS R AL S AL R e R IR AR R IR SR AR B R R IR AR
E, EJERE 110 \TERE—FEE M ER K G RESR R, R BEANEE L RS
KEURHE . fE—LSLEpd, B &SRR, inE = BIE.

[0025]  MEANEIE FAERRES 110 £ A7 125 £/ /K28 110 A B FE S I EXBBINRE
105, fE—LesLiEf]+, Bahik & LR R AR 103 43 B 715 5 LA E B 7145838 110
eI RETE 1. 85, MR AN XA B 51 & 715 %R A AR PP TR B DA A 75 =CRR
SEREbRIE ST 130 AHELEL . LR P AT TE— A% 8] 78 2 N (7] BO7E — BRI 18] K B S
W8 M AT ] . TE— ST ) o, E SRR E AT R 0 BOES 5 HinE 77 130 fHELE . FE—
s, RN AR HE LRESAS BARE A FEEIRE B ARE ST, BRI AR
RIBSHZYE, FZYNET MENMIEERINMES . SFE5E0 LMER, Fl .
W LB S IR N . I, B3R & BT P AR W S B A B e AN, RS NEREUR B B H B
TR HRBNE — e K B NRA G S

[0026] Sk, & A Y F RKIX LR B IA L G5, AR P A R 8 L R IR
B, B2 E MBI LR ER, ZRIGHA B ZIIE . £— LT
o, B AR RERE R TR REN 45 S, TE— L6+, EABFERER—
BN R B EIE S .

[0027]  7E—4EsCHEGIH, BB & 105 B35 BoRFEA, BTl 525 8 A 2 R ER B8 1Y
22—y, BARETERESD (BlanyFEEHHEDCY”H ) Su7E (Fla0vK-FaEn“x”
) FER, E—BLHEG, B RFRELEBEIEAERA (MEFFT) KAER.
TEYISREAR], 48 FH & v SR B A8 B RN & /350 B AR 7722 18] B8 B 18] HE %6 1T 22 AL B
Z,MRERIE. RRESGS, FHETIEFRUEIZRE b i i) & Fh b s O, &
FA & A 2 R 57 FR R AR T IR AT R E AR A

[0028] 2 THE 1 —FIELISE RS 100 BIRER . EMSEH]F, 214 205 72
FRAELEE RS 100 %3 AT &0 08 B =S B EFER. £/ 23, ZilF 205
FETMS 100 S5 R7EREIMA O EREINE 7 FeinEME O EBALHF B TMS B3 i & 71 7T L2 %
SRR R E ST
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(00291 7E RS o, L 48 R G 100 ELBAE {5 TR L 58 210 o 3055 1158
210 (A SMERRER A GHET ) —ARHRfE. ZE—LasC BRI , (EIE8 110 BB 1 Ll 38
ML TR 215, (8% 110 T4 T 250 (LE, BIAn7ERs CARILEE Py FEAS DB T I
FEA C VL LT TGV RIS 045 CUREAER  BUANSE B H (fil, F o
BB) .25 AR OB HSEAJSREY & b IS8 OISR L0155 C B O %5 , 7
— ST, (£ 110 ATELIE S MERIATT, DR 110 FOURRIEINE &,
BTSRRI — A1, B0 XA BIHE R Y14 2 B PR 2
R / B 2 R T ERI E S

[0030)  E—ELSCHEI R, TR R G T GRS R L {0 A, (LI RE38 110
45 T 0 5 s 0 R B TR T S e (R B D AT B 7 R LR
E S5 (B0 L BAIE S5 5043 A, LA B R LAV 97 4 O 1o 6 LB A 24 9 4
1. TE— BRI OFE AR 110 T LLR S5 LUB Y T 26tk 05 O R AR 0 97 B 2
. AERRE 110 T — WM M HE — KB £,

[0031]  FE—Luszh Ik, (R ML IGIE AL 100 SREEAI T MERRREME AR / U A
SMEORBMIGE, B, BoHRE 105 LRSARR 103 TTEEM FaBsmE S
CUEEIS S, I T /N LB TR / SR R R T . BT XS, 5 AR
103 FTHEFR A5 1140 BRI A1 / S5 E RS 8], 76— LLSEH() o, SLAITRRF 103 A0 ¥FAE
B E A SRR B AR AR / BRI, AER SR, X T A
5 DR QIR R RIS AR S B 4 (88— MO B D 2R S IR P SR
AR 0 TR0 E AR BN / B FL BRI 1

(0032 FERTR A0S, I 205 TEAE B 5HRIRSSE 43 1 20 ERR TR 1 4.
BB 545 105 FRISIIZ 12 00 1% 205 & 75 LU BARE P / SLE Fe it
A, WA 105 MBS b B R AR, SR S R E, 7853
B4 105 B9 RTR THEINE A ARFENE . HF ) F AL O HAL 215 HEH
125 8, 7 O BT H LIRSS RSB0 % 105 R TS5 (BIINE 94 115 ATl
[E5EBE) , BT (S B A IEE A4, B3R 105 TRIEE DEURHSE L3E N EF. B3
B4 105 i FTHENS (LR BRERIRHI 15 ) P HE 4

(0033 AE— LSS, AR A 105 45T 0 BARES LIREE A TN H At
MR R, DMER I H AR (ST ) A 7TE RIS SR I 2558 R (0 5008 S A0
R . B, S0 250 FE ARG PR 0 2430 R 4 TR S B8 T BRI 04 130, 3
SEARME WEAEALTBHRET BIRE AL 130, & LK+, B/ (1
“HLE7EK) TS EIERMENES, RS (T k) TRV
B/ME R, T = B TR # R B KEAE.

[0034) 45— B SCHEI o, L AR P 36 T T3 7 Ml 3 7 LA B8 £ S 7 e M
BRREBURIE . J54 TTBEE 68 (AL 0 55 Ak SR SR 06, SUPT el P4 SR 145 DU
P I A — BSR4 B M A RN R VI 4 BN, SUTHR
R TR BRI B S . FTibte & AT AT SRR A1 (TR AR
MR ) IHSEV I 2E— RStk , T B AL TR B 4G 18 4 BUR IR L RTUF JLO 75 3
SUB IR E VI E LR S EIE 50, BN EI% (IR TR E B TR L
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[0035] iR [ ZYIH AR BRI X4 E I RIR, ZIE BT 445 0
MIERREAR . Ak, BT 52 U135 SR A2 B A0 B AT 348 77 =X i Ak DATE 32911 3 f 8 IE A BRI
BATHRR . W EFTIHG, M E KR AT R E R BN IERROR B I SE S 1A 3R
TR TE—LESLHEHIH, MR RE A4 A F RS B irE (FmetEmn /S5 ) B8
& Blin, %3 105 ARSI A HREET 5 BirENRETIG MK & HEEME S,
DA Jih 32 I SR P AE BB AR T 48 & H 1 78 B B /M. 7E 73 —SEl R, B2 I 38 3t — 2P 1w
B EEIE B AR E, BB R4S 105 Y BoR 284 T 4R 58 IR GE b (A R, BRAT #08E H Bon AN 7] 5 4%
BEEA / ARG (FlinGa B . a65%) ., 5 —hd, E/ERE T
SRR B[BUHFEBZNEEELE T HERER (FlEahES D LT ), 2B REE
F i B8 BT O R P T 3 K BB

[0036] £ fIRME 2 /IR 4 B TR B Bl A B ARE IR R, MR 5 ¥ R 4t 100 7] =] 529
HRMZYE T EXANSEL EERNTIER. i, 5RRE B RRERHL, HIRRAH
ERER, ZUIESIEES O 215 LI EE KHEHSERRIEERES . B, %
Y& AT B s R [ B IE R R AR

[0037]  FE—YusziGfleh, fEMbIATE R4 100 REEE /Do E T2 E R BN T X
JE 7180 /N E RN . B0, IR E S, WA EH1R & 105 )RR S8 A] (AARLL &, T i
RIESER, W BRI RNIRE B 725 — LB, REE 7 2R 2 & ml 3 BCR R Y
BE. £, IRBEE 72 i 2w nl R AR R IR SR R

(0038] FE—LesEiEfl, fEMLISIE RS 100 FTAM ERERE—RAIMWET SRR —E.
Xt F bR SERE ], (L I R4t 100 BT 5 RAE N EE 72 B A ETE B 2 S B 52 gt — 45
v |

[0039]  fREMNLIEIE RS 100 B PERS (AR BREFZ VI F MM E /7. & — EafiE, ZJ1#&
TR E AR ENR BEERBEINE S, TRNGHLER. f£—Sstipld, Bahik
% 105 @I RR (s it F 4% ) mZIIERRNGHER. nRZ)ERER
GAGHNR, WA ZZNETEFFAEZINNG £ SSLhif 4, Bahikd 105 =8shiT
HFHUI G E RIS RTs EEIISGE. B, VIGHTESR 2 k.3 K4 REFEZRUE
BARZNE AL, FE—SEiEE T, #3)%%& 105 ENGEHZ BT EFEEZIIER
AR BB ] 72— Lo ST f o, H R &/ MEE R LS A 18 S & RS ZE, ik
Y 22 ARG T 22 S A&, E—seis)h, ZUIE BB SETAENARE
FrE B 2 (B V)4, LARE 35 i 1) 340 2 7 BN FE AR 045 3R S i 18], IRBUR F 3211 &
AHE 5 2) 1h 2B R ST (B L 2 © 2 B MR A 7 EEF RABE LS K AR
HMErHige.

[0040] P 3 7R B MHHLRN H I #2502 A2 300 M d% e 4 8 ()4 DAL B3 n I /7 1B BB R AR
K. £ BRSET, ZORETSRE 1 #HR eSS RS 100 MSEiEfl 34T, b
R4 100 B 5 —EAEHUT, Bl infe sh ik & 105 SEFE R & 105 LIERI N FFEF 103. A
EFERE, L THIBBEEINRE 105 PATHERE. Frikidf27E 8 A B mIER I E L
R4 100 B&A 7 H BRI E S e

[0041]  MTFHE 305 FFih, % 5hik & 105 Bt DA IEGE , & B2 My Dl — 83—
BHEMEN S, s+, 31k & 105 BT ARG DR 2 iR

9
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WE. Bk 105 A EfEAERAERRERE EZFEPEHETERSEIISAEE. &
— RS HGE F, BN & 105 U A M NEILS 4 FlankE in e B AR /18 / BRI E 7
K B ARAT(E]. E— BT, Frid R4 ] 4 e B 454 & AT YRR mnte 289 77, BANR
BB, BT, 8 B TSR 778018 2B 8], FRUER A B bRed (8], 78— L
MR, 4 R 2 AT AN SR a0l fE s 24 1) J1E48 (IR (A1 &, R 1R B B #5778 B SR (83X 7
FH. Boh& 105 TG EE (Hlan 1R / BiEt ] ) RS R F U RS %,
[0042]  FEJTHE 310, B8BhiR 4 105 MR /42 RRE8 110 BlbUE e . W LATitie, B8
E O BT B 1 BE B SR, Bl A LR ER U 4R RE . TE 5 HE 315, B3l & 105 A 5ikE
KA ORI SSBERY B AR R /A0 B ARRT 8] . B AR AR B AR S AT R ER 53
BARBAISH, S S FEAERA R & . EHHE 320, B3R & 105 HIUER
JE A/ S inE A e 15 B ARE S0 / 55 B ARe Rl AR Eh iR . 7R T HE 325, 2 /780 / B
VBB B AR A / B B ARET [ A, BN IR 105 IRAEIRIR . B — ST HE ) R, TR E R
BHARES, Bahik& 105 R, REMREETLER.

[0043] FE—UEIFALR, #301R & 105 8RR B WA BRI SR, Frd $4E T (8 FE 1k
&%, B, B34 105 o] B 15038 Sk A pioe T8 A & i fe i s 2 B AR E IR -
E— sz, Bahiw & 105 A A& mcde 7~ 4 A 38 i s 2 B AR R 4. N
TR v] N AME B VLS8, LAME U438 S8 M HATT BE 2 22 a0 S . M
FAFR P IE T 45 L B AR AT R AE A o T 2 VI R AU EHE (Bl 27 M/ HARES )
FHAg ok T AT R AN R FIE AL B Rr @ A 2 IR Sh B AR T I B8 71 S48 B IX
B EVLASR. ‘

[0044] 4 7R B R B A B 3 2 S T B s 1 B IE R R R I 2R #2 400 FIZ B
FEE. 7E— B Soi, B IS R4 100 (18 T RTR TR AT 5 T8, Lo
THRAFHESELEE RS 100 B3NS 105 #I7RE, B2, FEHESEHF F, 48
RETSELEE RS 100 A HEITEE. friddEE 8 E v AmIER B VIZidiE
()& H R FIS RER PR .

[0045]  MAJTHE 405 FF4h, 15 A W15 D HEASIE M AEW B R4 100 AT 311 % 105,
Bl aniE B QG R EER S . ok & 105 T XESH{E (#la i / B (E) )
TSI TR 28 P LML Sk S25 72 70 410, 8 B 2848 I /7 in 2045 DA 8% Al s O
AL, 7E— LS, 1 D ERAL AT e J7 45 280 | 1 3R ROE B 3% 105, FEJTHE
415, F A FEZ BB RS 105 MiEfhEma 5 O MALME . B, #3)ik& 105 7 BoR
i 28 P B3R AL BT e n B 1 0 S {eT DT B B AR E I BB 487N 72 5 HE 420, A 2 /034 B
FREBINEE 105 FFERRIABHTEMNE S . B0, Bahig& 105 af$24507 58 A5 5
SRR, MR RS, ENARERERAERSE T BARERN / SEAE REREE, NTE
AT & R B . 8 A TR E X e N A BRI E . BT R R BB RS E
B (AR EERBEGFES L) SEERE (FlnEshBERE . GERBIRS)
BEL) . EHUAERENEEER. £—EEA T, FHETERZIEUEZEZI
[0046]  AI{EFHFZARABIVENL 45 245 100, 540, BIRA K B R4 100 — iR R A
BB & 105, (B — sz fl o, /EL 15 240 100 B35 6 R EHL. Lum e K An
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EVEEER, AT IR T B3R & 105,

[0047) 5 R —MEN ST RGN SEHER], T R T4 RIS 510 hEEBE T 0
RIS 510 L ER{5 CARLEE 510 . 40, InfE 5 R, {5 DRSS 510 AT ERE
FNEIREE 520, THE B BIRE 520 HHTRAUTE 1 MB3RE 105 MIEe. ttHEER
5E & RIHEE, 5 & nT A FARMS 054z 515,

[0048]  7E—ULLSTHEMIHR, 45 AR HL 25 AT 4 44 3¢ AR AT R0 LR AT I 9e 451 e i 5 L)
LEMAR ), I BAE IS RS0 100 AT R E BURE 321 35 R in 40 = 0 & ksl fuif. i
an, iR Z YN E B XHE D TR H 89 E 7, U RS 100 v] 45 O R84 1wt gl
B E—EBRT, RS 100 S MERSS K B M E, i, R ZIE KN T 4RO E S
(Blan, 745 O b E KA A S 8ul— S sl AR EA R LR ) .

[0049]1 {ENLEIE RS 100 IR ETEBRAIREN . Fln, RE LR SEME BHERAE T
o ) B g Bk W3 R 45 100 38 7T F F B A B, FlinfE Y SRl F2 R B BT H1
HEAT & 0 oA SRR RO R . 5, VRIS R 48 100 B9S2t Al A SRS I 224 O i
EHA (CPR) BiMHE 7 70 2 fvE (Heimlich maneuver) . A8 F 22 HAth 23R ) 5 FH AR
[0050]  7E—4&SEhEf) -, fE05 O S2priyT Al HE S A RAEF MMk iR 3 R 45 100. 40,
[ 77 4% %25 T 4 e A B P2 B R I A s Bkl B 7ESERRIVRIT L RS 100 Wil E i1
28, F AU S E RN ES O B RES A RTER.

[0051]  B& 7T LSCETREILASH, Pk Wa % 2 45 100 FfsE A& 2 (Bt AT LA (P bth 8 At )
BFHMBRAZTE ., Flan, FHETLETEEREESIUEMmAELIRE RS 100 BiEEH)
ek a3 R4 100, Frik e 3 B F s ARS8

[0052]  7E—dssEiEf], fEML IR RS 100 TR — M MHEREE (FlnEFAEE
R ) Skesiii. B, FEVE ISR RS 100 PR RIEA4S A AT S FEE 4R / S, U
SEHEAS FRERE

[0053]  7E¥F22 SEHtf e, RNV IS B4 100 AT EC B N 5 - i AR . #itn, d xS
ISR S M IR T AH & EFEE ISR . 72— ERSEFEH . FHAMNIEAE
f kb3 28 SRR TT ABAT 5 & b ST A9 B R om HS B 7 8] 1 S e 457 4 3 19 Th R Y — L B
28, ATUAFL LT, |

[0054]  7E—d8SEHERt, RNk SR B4 100 K AR B — RS M T E R B HITER S
fi. 40, 75— s b, BT 46 A A IE R A BB TT (CPU) I / B (1/0) R4 R 7F
FNAE Ak B ERAE T B 38 B SR BT IR B R 4 100 B— B4 ETE. 1/0 MGTERFEE
T (BB ) S EML 105 FMEERE GTENANEN RIS MEE 1/0 28 (i
B B AR VEERES ). E—sif b, R RS 100 AR E A5 UL L
PR NEN

[0055]  fEMLMEHE R4 100 FIEHRTEA— N EAN AT HITIEFEREHFEITEEEY
AR TR AN / B AR Y B e BRI M T BN AR N R L, JF BB i = R 45 100 7]
ZMERETBEERSTHERERE. E—8®seif+, El s R4 100 [T AF L
E R TE 2 BB D B A

[0056] Rl T %64 7P 1R BT FE L 5 R BV A % B AR DR AR AL AR B o, 3 BB ARG AR B
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SEAELER S 3 B Bk, BT ARRB AR ER B — BB T B T S AL 32 4% B4R e B O AT
THENIR S PP AT « ISR AT TR TE AR (A SR B B ARl 1 T+ EAL AT A7 i R B
TSNS E b, Gl iR RSN | F S DR / B . SREMEER
M LT L A BB T L. AT SRR S RIS BT DA R A 76
B A A 7 SR TEAE T 8 B (R AR A PR T N LA 2 (flan 5 R Ve BaE 5 R A7 B 48 )
S

[0057] DA ERRH) & FARHEAS R AT AR ML A, BB R T AU A& . BTl
WRNASMTASMEERASRAMTEEZ N it £ LB, FETTX.
F CRESHS M TIEA AR . A SR B T7E SRR A IR FAE R 2 RIBF ,
HE5HEMRKITHESRE T DUE 2 59 BARNTF R AT . B0, Firieiid B4 55 B4 AT LIRS
[T BAR A FFHIBRF RAT , BB MES AT H-SERNITESRS . REIHIES BEHF
A] LR AT 77 3 AT 7 SN A — S e T SR AT o AT FE BT A TF B 9 P SR 5] P AN N 3%
EREFSTEM . AR EIE RGBT RGN SRR R. Fln, 567
NTFRIRGIESEREGIAEEL, AT N SRR EH R EER.

[0058]  ASCATRIRIFAFEIE S, Bl (BRFEAMLISN) “RE”.“WI 7. “Hrge”. “mT LA~ “filan”
G, BRAER SRR UL B B B Z ERRORTES N AT R KIS X, — B B AR S
Bl EIEE LR E RN / BUP R, MAER TSR FARE, B, IMEFEEs—
A 8RR — AN LR DR A7 AT B4R BRA / PR, 2
JEF L AEIERTHRE (EFRRAFEERASEROERLT ) XS ERXM / K
B ROIEE AL T4 R SEHE) o BUE A U453 58 SERE G P PATHIZ B, RiE “B8 7. B,
“BAE”FRFE X, i UF B R R QEEE R, BAHREEER S 3hE BR1E
S&. A RBHUHABEME X (MILHMBER) A/, EREEMAR (fli) E
BRI ERN, RIFEH REZRIERPH A —ELREH. 4EHES, fliEa
“XJY AN Z B —AN, BRIERAIE B, T U R E A A AR SR AR, R RETE (R
SEERER X Y B Z BE—A. Hik, RFMESEIE T EE A B AR TR SLH G e X &
—ANBEREL AN XEL—ADYUREDS—AZFE.

[0059]  EAA TR LR B S2iE ), (B L SEREH A G897 REI, FHFEA B
PRI AT AT AR ARTERE . B, BT CATIR B & A B RS 4 2 RORFAE P 1
B IR RRE T HE R TR RIERA AT B 1 . SERR b, AN STRTIR BB 0 T3 A R S8R LA
ELMEERA . i, EARE R AT WA RRRBHREIER T, XA SR
ARG U B 0 B B AR

12
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OB W E

3/4 ®

300
C 44 14 de A2 5 ) I ( 449 A2 5 ) /

A

Fo ) 2 B AR 8] B3R ARSE T

B o SR L~ 305
A4
MINEE HAE R B4
WUE A 90 - 310
\ 4
i b AR 6 1
oA FA K4 E _— 315
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