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HUMAN INTERFACE DEVICE INPUT FILTER BASED ON MOTION

FIELD

[0001] The present technology relates generally to the medical device field.

BACKGROUND

[0002] There is a need to safely transport medical devices. A damaged medical device is
not only costly for the caregiver to maintain, repair and/or replace, but it can be dangerous
for the patient if damages remain undetected. The possibility of damage caused to these
medical devices during transport always exists. Further, the possibility that a medical
device will inadvertently be activated and/or inactivated during transport is also great.
Moreover, instructions mistakenly given to a medical device during transport could

negatively affect a patient’s care, thus also creating a danger for the patient.
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DESCRIPTION OF EMBODIMENTS

[0003] Figure 1 is a block diagram of a device for filtering human interface device inputs

based on motion, according to one embodiment of the present technology.

[0004] Figure 2 is a flow diagram of a method for filtering human interface device inputs

based on motion, according to one embodiment of the present technology.

[0005] Figure 3 is a diagram of an example computer system used for filtering human
interface device inputs based on motion, according to one embodiment of the present

technology.

[0006] The drawings referred to in this description should not be understood as being

drawn to scale unless specifically noted.
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DESCRIPTION OF EMBODIMENTS

[0007] Reference will now be made in detail to embodiments of the present technology,
examples of which are illustrated in the accompanying drawings. While the technology
will be described in conjunction with various embodiment(s), it will be understood that
they are not intended to limit the present technology to these embodiments. On the
contrary, the present technology is intended to cover alternatives, modifications and
equivalents, which may be included within the spirit and scope of the various embodiments
as defined by the appended claims.

[0008] Furthermore, in the following detailed description, numerous specific details are set
forth in order to provide a thorough understanding of the present technology. However, the
present technology may be practiced without these specific details. In other instances, well
known methods, procedures, components, and circuits have not been described in detail as
not to unnecessarily obscure aspects of the present embodiments.

[0009] Unless specifically stated otherwise as apparent from the following discussions, it is
appreciated that throughout the present detailed description, discussions utilizing terms
such as “determining”, “generating”, “applying”, “measuring”, “detecting”, “sending”, or
the like, refer to the actions and processes of a computer system, or similar electronic
computing device. The computer system or similar electronic computing cievice
manipulates and transforms data represented as physical (electronic) quantities within the
computer system's registers and memories into other data similarly represented as physical
quantities within the computer system memories or registers or other such information
storage, transmission, or display devices. The present technology is also well suited to the

use of other computer systems such as, for example, optical and mechanical computers.
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[0010] The discussion will begin with a brief overview of the general process for
transporting patient care devices and the limitations associated therewith. The discussion
will then focus on embodiments of the present technology that provide a device for
filtering human interface device inputs based on motion, thereby providing a method to

overcome the problems caused during patient care device transport.

Overview
[0011] In general, when medical devices are transported, they endure many hazardous
motions caused by shaking, bumping, and other means of changing the position of the
medical device. Due to these different positional changes, there is a substantial possibility
that.the medical device will experience some type of damage or some inadvertent input
instruction.
[0012] Embodiments of the present technology provide a device for reducing and/or
preventing the problems caused by the negative side effects of transporting a patient care
device. Embodiments of the present technology monitor the acceleration forces associated
with a moving patient care device. From these measured acceleration readings, it may be
determined, for example, if the patient care device’s movement is due to being bumped as
opposed to being dropped. If it determined that the patient care device was dropped, in one
embodiment, the device alerts the caregiver as to the possibility of a damaged patient care
device.
[0013] Further, embodiments of the present technology enable a determination of
intentional as opposed to unintentional input instructions to the patient care device during
transport. For example, embodiments may determine if keyboard, touch screen and knob
device input is intentional or unintentional. In this manner, once instructions are

determined to be unintentional, embodiments of the present technology prevent the patient
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care device 108 from acting on these unintentional instructions. Thus, embodiments avoid
and/or limit acting on unintended inputs occurring during transportation or part of the
regular operation of the patient care device. Moreover, embodiments inform the caregiver
and/or biomed about potential safety issues due to bumps, falls, or the accidental or
intentional breaking of a tamper mechanism. In one embodiment, this determination is sent
to a system separate from the present device, such that the results may be reviewed by
medical professionals.

[0014] Therefore, embodiments of the present technology provide a method by which the
caregiver is alerted as to the possible damage to a patient care device. This provides a
health benefit in terms of safety to patients. For example, if the patient care device is
damaged, it may not function well in treating the patient. Furthermore, embodiments of the
present technology provide a method for filtering intentional vs. unintentional human
interface input to patient care devices during their transport. This feature also provides a
health benefit in terms of safety to patients. For example, if it is determined that keyboard
input to a patient care device increasing the dosage to a patient is unintentional, the
caregiver will be alerted to this motion event and appropriate steps may then be taken.
[0015] The following discussion will begin with a description of the structure of the
components of the present technology. This discussion will then be followed by a

description of the components in operation.

Structure
[0016] Figure 1 is a block diagram of a device 100 for filtering human interface device
(HID) inputs based on motion, in accordance with the present technology. In one
embodiment, the device 100 includes a motion event generator 102 and an input filter

applicator 112.
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[0017] The motion event generator 102 is configured for generating at least one motion
event 104 based on information 105 associated with a movement of a patient care device
108 and at least one motion detecting filter 110. In one embodiment, the at least one
motion event 104 includes, but is not limited to, occurrences of shake, bump, relocation
and/or fall.

[0018] In one embodiment, the at least one motion detecting filter 110 detects orientation
134 using a filter that is appreciated to be already well known in the art to detect
orientation by analyzing static acceleration forces. The filter includes a low pass filter to
smooth the input values to reduce noise on the input signal. The output of the filter is an
orientation vector expressed in, for example, Cartesian coordinates.

[0019] In one embodiment, the at least one motion detecting filter 110 detects bumps 128
and taps using a high g-force filter, including a high pass filter to detect sharp acceleration
changes.

[0020] In another embodiment, the at least one motion detecting filter 110 detects shake
130 using a band pass filter on the derivate of the acceleration. The differences in
acceleration are analyzed for persistency over a period of time.

[0021] In yet another embodiment, the at least one motion detecting filter 110 detects
motion 132. For example, falling may be detected. Falls are detected when the sum of the
acceleration will tend towards Og. A low pass filter may be used to smooth the inputs and a
threshold is used to determine when the fall starts and ends.

[0022] Further, in one embodiment, the at least one motion detecting filter 110 detects
positional changes by using a filter that integrates the acceleration to get velocity and
further integrates the velocity to get position.

[0023] It should be noted that embodiments of the present technology provide for a plug-in

interface at the motion event generator 102 to allow the motion event generator 102 to be
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extended with additional filters that follow the same general rules on inputs and outputs,
but have different internal behavior and configurations.

[0024] In one embodiment, information 105 originates from a motion sensor 107. In one
embodiment, the motion sensor 107 is coupled with the device 100. The motion sensor
107 is configured for measuring information 105 associated with the movement of the
patient care device 108.

[0025] In one embodiment, the motion sensor 107 is an accelerometer. While in another
embodiment, the motion sensor 107 is a global positioning system (and the equivalent)
which is used to detect and read acceleration forces. Further, in another embodiment, a
motion sensor 107 is a gyroscope used to aid in the determination of orientation of the
patient care device 108.

[0026] In one embodiment, the information 105 is acceleration readings 106. In one
embodiment, these acceleration readings 106 originate from the accelerometer. The
accelerometer is configured for measuring acceleration forces associated with the
movement of the patient care device 108. In one embodiment, the accelerometer is a
digital accelerometer using pulse width modulation for its output. In another embodiment,
the accelerometer is an accelerometer that outputs analog signals and replaces the digital
accelerometer. For example, a continuous voltage that is proportional to acceleration that
can be 2.5V for 0.0G, 2.6V for 0.5G and 2.7V for 1.0G. In one embodiment, the
acceleration readings 106 include at least one of static acceleration forces 122 and dynamic
acceleration forces 124.

[0027] In one embodiment, the at least one motion event 104 is routed to at least one of a
system external 126 to the device 100 and the input filter applicator 112.

[0028] It is significant to note that in accordance with embodiments of the present

technology, there may be a situation during which a patient care device 108 is not moving,
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but is being tampered with nonetheless. Additionally, while stationary, the patient care
device 108 may receive unintentional bumps, incur falls, etc., that may cause unwanted
input. The input filter application 112 plays a significant role in determining the status of
this input.

[0029] In one embodiment, the input filter applicator 112 is configured for applying a set
of input filters 114 to the at least one motion event 104, thereby generating a filtered output
event 116 that indicates a status 118 of the movement of the patient care device 108. The
set of input filters 114 are used to support the determining of whether or not an HID input
152 should be rejected 146, modified 148, or passed through (as accepted 144) to an output
port (for access from an external system 126). In one embodiment, the HID input 152 is
“raw” input 155. In one embodiment, the input 152 of the set of input filters 114 may be a
timer input 154. The timer input 154 includes a variety of timing considerations, such as
and not limited to, time of movement, time span of movement, a history of movement
(times), etc.

[0030] Thus, in one embodiment, the set of input filters 114 in the device 100 generates at
a filtered output event 116 (HID events [key presses, etc.]) based on raw input 155 and at
least one motion event 104. For example, if a bump 128 is detected at the same time that a
key is pressed (raw input 155), the key press may be discarded, or “rejected” 146, if it is
determined that the pressed key was merely a side effect of being bumped. Therefore, a
more accurate filtered output event 116 is generated.

[0031] The individual input filters follow the same generic model, where M is the vector
of recent events from the motion filter i, and C is the configuration parameters, to generate
filtered output events E,y, including a Null event that may not be routed to the output port,

from unfiltered input events E;, using a specific filter function fO:

Eou(t) = f(Ein(t),C , M 1,..., M nt) Equation (1)
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[0032] In one embodiment, the input filter applicator 112 utilizes Equation 1 in a filter to
determine whether keyboard events should be rejected or routed to the output port (for
access by the external system 126 or another source). In one embodiment, the filter rejects
key presses that occur within a configurable time of shakes and falls. The filter may also
utilize shaking events and reject key presses that may be associated with device shaking as
opposed to an intended press by a human user.

[0033] Furthermore, in one embodiment, the input filter applicator 112 utilizes Equation 1
in a filter to determine whether touch screen events should be rejected or routed to the
output port. The filter rejects key presses that occur within a configurable time of shakes
and falls. Inputs from the touch screen device may be correlated with bump events to
determine if a touch screen event is intentional or not.

- [0034] In one embodiment, the input filter applicator 112 utilizes Equation 1 in a filter to
determine whether known device events should be rejected or routed to the output port.
The filter rejects key presses that occur within a configurable time of shakes and falls.
[0035] In one embodiment, the input filter applicator 112 utilizes Equation 1 in a filter to
determine whether slider device events should be rejected or routed to the output port. The
filter rejects key presses that occur within a configurable time of shakes and falls.

[0036] One embodiment of the present technology further includes a filter output event
transmitter 142. The filter output event transmitter 142 is configured for sending the
filtered output event 116 to an external system 126. In one embodiment, the filtered output
event 116 is configured to be used to determine preventative maintenance needs. For
example, the device 100 tracks a history of the patient care device 108, which may include,
but is not limited to, bumps, falls and shakes. Based on this tracking, it may be determined
that the patient care device 108 is in need for the next updated maintenance service. In

another embodiment, the filtered output event 116 is configured to be used to alert medical
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personnel when the patient care device 108 is dropped. In both cases, the device 100 sends
this filtered output event 116 to an external system 126 in the form that is readable and
usable by a caregiver. Further, in embodiments of the present technology, it is also
possible for the generated filtered output event 116 to be accessed by an external system
126.

[0037] It should be appreciated that the data port associated with the filtered output event
116 generated by the input filter applicator 112 represents any type of external
communication including, but not limited to, UART, USB, SPI, 12C, memory mapped 1/0,
external database, messaging or other means of physical or logical communication.

[0038] In one embodiment, the status 118 comprises at least one of “accepted” 144,
“rejected” 146 and “modified” 148. More specifically and as already stated herein, the
input filter applicator 112 includes a set of input filters 114 in which the input 152
comprises the at least one motion event 104 and the timer input 154, that are used to
support determining whether an input event (such as a keyboard press, etc.) from an HID
device should be rejected 146, modified 148, or passed through (accepted 144) to the
output port.

[0039] One embodiment of the present technology further comprises a status transmitter
150 configured for sending the status 118 of a component of the patient care device 108 to
a system external 126 to the device 100. In embodiments of the present technology, the
component may be a keyboard pressing, a touch screen pressing, a knob manipulating
and/or slider sliding. The filtered output event 116 may be sent or connect with external
systems, configuration systems, logging systems, service systerﬁs, nurse call systems, and
clinical applications.

[0040] In one embodiment, the device 100 further comprises a data store 136 configured

for storing configuration parameters 138 for the at least one of the at least one motion

10
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detecting filter 110 and the set of input filters 114. In one embodiment, the data store 136
provides storage of the configuration parameters 138 that is utilizing ROM memory. In
other embodiments, the data store 136 can be a database, RAM, flash memory, or other
means of defining the set that does not relate any of the common types explicitly detailed.
[0041] In one embodiment, the configuration parameters 138 are modifiable at a system
external 126 to the device 100. Configuration parameters 138 may be modified, thus
enabling the modification of the sensitivity to which a device 100 reacts to “intentional”
versus “unintentional” inputs. For example, before modification, the device 100 may
determine that a “bump” was sufficient to send an alert to a caregiver regarding possible
damage. However, after modification, the “bump” is not a sufficient trigger to send an
alert to the caregiver.

[0042] In another embodiment, the configuration parameters 138 are grouped into active
configuration profiles 140 that define behavior of operations of the device 100. For
example, in one embodiment, operations refer to the operations of the motion sensor 107,
such as the accelerometer. Behavior, in one embodiment, refers to the system behavior,
such as the behavior of device 100 comprising a system of components. In yet another
embodiment, the active configuration profiles 140 are modifiable at the system external
126 to the device 100.

[0043] One embodiment of the present technology provides a system for filtering human
interface device inputs based on motion. The system includes a patient care device 108
coupled with the motion filtering human interface device 100 of Figure 1.

[0044] Thus, as described herein, embodiments of the present technology enable
“rejecting” unintended input, allowing different sensitivity depending on if the device

moves, updating maintenance schedules, detecting potential damages, alerting nurses on

11
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the dropping of the equipment, incident investigations, logging motion to reproduce events,
and sensitivity adjustments.

[0045] Thus, the present technology provides a wide array of benefits to the caregiver and
to the patient. For example, but limited to, embodiments enable the detection and rejection
of unintended inputs both while stationary and in motion. Further, embodiments enables
different responses based on if the patient care device 108 moves or remains stationary.
Thus, the device 100 may be more sensitive to movement than nonmovement and vice
versa. Embodiments also provide for adjustments and reconfigurations to such sensitivity.
Moreover, embodiments are able to generate filtered output events 116 from motion data
and raw input 155.

[0046] Additionally, embodiments provide for updating a maintenance schedule based on
motions detected, at least one motion event 104, input 152 and filtered output events 116.
Furthermore, embodiments enable potential damage of the patient care device 108 to be
detected and a caregiver (e.g., nurse) to be alerted to such events, such as a patient care
device 108 being dropped. Moreover, embodiments assist in the investigation of incidents,
such as, but not limited to, potential damage, damage, tampering, intentional and
unintentional contact. Embodiments also enable the recording of at least one motion event
104 in order to reproduce it. Additionally, embodiments enable the detection of

unintentional movement of a patient.

Operation

[0047] Figure 2 is a flow diagram of a method 200 for filtering human interface device
inputs based on motion. In one embodiment, at 202, and as described herein, information
105 associated with a movement of a patient care device 108 are determined to achieve an

information determination. The determining is performed at a motion sensor 107.

12
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[0048] In one embodirhent, at 204, and as described herein, at least one motion event 104
is generated based on the information determination and the at least one motion detecting
filter 110. The generating 204 is performed at a computer 300 coupled with the motion
sensor 107.

[0049] At 206, in one embodiment and as described herein, a set of input filters 114 are
applied to the at least one motion event 104, thereby generating a filtered output event 116
indicating a status 118 of the movement of the patient care device 108. The applying 206
is performed at the computer 300.

[0050] All statements herein reciting principles, aspects, and embodiments of the
invention as well as specific examples thereof, are intended to encompass both structural
and functional equivalents thereof. Additionally, it is intended that such equivalents
include both currently known equivalents and equivalents developed in the future, i.e., any
elements developed that perform the same function, regardless of structure. The scope of
the present invention, therefore, is not intended to be limited to the exemplary
embodiments shown and described herein. Rather, the scope and spirit of present invention

is embodied by the appended claims.

Example Computer System Environment
[0051] With reference now to Figure 3, portions of the technology for filtering human
interface device inputs based on motion are composed of computer-readable and computer-
executable instructions that reside, for example, in computer-usable media of a computer
system. That is, Figure 3 illustrates one example of a type of computer that can be used to
implement embodiments, which are discussed below, of the present technology.
[0052] Figure 3 illustrates an example computer system 300 used in accordance with

embodiments of the present technology. It is appreciated that system 300 of Figure 3 is an

13
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example only and that the present technology can operate on or within a number of
different computer systems including general purpose networked computer systems,
embedded computer systems, routers, switches, server devices, user devices, various
intermediate devices/artifacts, stand alone computer systems, and the like. As shown in
Figure 3, computer system 300 of Figure 3 is well adapted to having peripheral computer
readable media 302 such as, for example, a floppy disk, a compact disc, and the like
coupled thereto.

[0053] System 300 of Figure 3 includes an address/data bus 304 for communicating
information, and a processor 306A coupled to bus 304 for processing information and
instructions. As depicted in Figure 3, system 300 is also well suited to a multi-processor
environment in which a plurality of processors 306A, 306B, and 306C are present.
Conversely, system 300 is also well suited to having a single processor such as, for
example, processor 306A. Processors 306A, 306B, and 306C may be any of various types
of microprocessors. System 300 also includes data storage features such as a computer
usable volatile memory 308, e.g. random access memory (RAM), coupled to bus 304 for
storing information and instructions for processors 306A, 306B, and 306C.

[0054] System 300 also includes computer usable non-volatile memory 310, e.g. read only
memory (ROM), coupled to bus 304 for storing static information and instructions for
processors 306A, 306B, and 306C. Also present in system 300 is a data storage unit 312
(e.g., a magnetic or optical disk and disk drive) coupled to bus 304 for storing information
and instructions. System 300 also includes an optional alphanumeric input device 314
including alphanumeric and function keys coupled to bus 304 for communicating
information and command selections to processor 306A or processors 306A, 306B, and
306C. System 300 also includes an optional cursor control device 316 coupled to bus 304

for communicating user input information and command selections to processor 306A or

14
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processors 306A, 306B, and 306C. System 300 of the present embodiment also includes
an optional display device 318 coupled to bus 304 for displaying information.

[0055] Referring still to Figure 3, optional display device 318 of Figure 3 may be a liquid
crystal device, cathode ray tube, plasma display device or other display device suitable for
creating graphic images and alphanumeric characters recognizable to a user. Optional
cursor control device 316 allows the computer user to dynamically signal the movement of
a visible symbol (cursor) on a display screen of display device 318. Many implementations
of cursor control device 316 are known in the art including a trackball, mouse, touch pad,
joystick or special keys on alpha-numeric input device 314 capable of signaling movement
of a given direction or manner of displacement. Alternatively, it will be appreciated that a
cursor can be directed and/or activated via input from alpha-numeric input device 314
using special keys and key sequence commands.

[0056] System 300 is also well suited to having a cursor directed by other means such as,
for example, voice commands. System 300 also includes an I/O device 320 for coupling
system 300 with external entities. For example, in one embodiment, I/O device 320 is a
modem for enabling wired or wireless communications between system 300 and an
external network such as, but not limited to, the Internet. A more detailed discussion of the
present technology is found below.

[0057] Referring still to Figure 3, various other components are depicted for system 300.
Specifically, when present, an operating system 322, applications 324, modules 326, and
data 328 are shown as typically residing in one or some combination of computer usable
volatile memory 308, e.g. random access memory (RAM), and data storage unit 312.
However, it is appreciated that in some embodiments, operating system 322 may be stored
in other locations such as on a network or on a flash drive; and that further, operating

system 322 may be accessed from a remote location via, for example, a coupling to the
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internet. In one embodiment, the present technology, for example, is stored as an
application 324 or module 326 in memory locations within RAM 308 and memory areas
within data storage unit 312. The present technology may be applied to one or more
elements of described system 300. For example, a method for identifying a device
associated with a transfer of content may be applied to operating system 322, applications
324, modules 326, and/or data 328.

[0058] The computing system 300 is only one example of a suitable computing
environment and is not intended to suggest any limitation as to the scope of use or
functionality of the present technology. Neither should the computing environment 300 be
interpreted as having any dependency or requirement relating to any one or combination of
components illustrated in the example computing system 300.

[0059] The present technology may be described in the general context of computer-
executable instructions, such as program modules, being executed by a computer.
Generally, program modules include routines, programs, objects, components, data
structures, etc., that perform particular tasks or implement particular abstract data types.
The present technology may also be practiced in distributed compuﬁng environments
where tasks are performed by remote processing devices that are linked through a
communications network. In a distributed computing environment, program modules may
be located in both local and remote computer-storage media including memory-storage
devices.

[0060] The present technology may be described in the general context of computer-
executable instructions, such as program modules, being executed by a computer.
Generally, program modules include routines, programs, objects, components, data
structures, etc., that perform particular tasks or implement particular abstract data types.

The present technology may also be practiced in distributed computing environments

16
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where tasks are performed by remote processing devices that are linked through a
communications network. In a distributed computing environment, program modules may
be located in both local and remote computer-storage media including memory-storage
devices.

[0061] All elements, parts and steps described herein are preferably included. It is to be
understood that any of these elements, parts and steps may be replaced by other elements,
parts and steps or deleted altogether as will be obvious to those skilled in the art.

[0062] In at least one fashion, this writing discloses the following: a device for filtering
human interface device inputs based on motion. The device includes a motion event
generator configured for generating at least one motion event based on information
readings associated with a movement of a patient care device and at least one motion
detecting filter, and an input filter applicator, the input filter applicator configured for
applying a set of input filters to the at least one motion event, thereby generating a filtered
output event that indicates a status of the movement of the patient care device. In one
embodiment, the device rejects, modifies or accepts an event from an input by utilizing

information from the at least one motion event.
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CONCEPTS

[0063] This writing has disclosed at least the following concepts.

Concept 1. A device for filtering human interface device inputs based on motion, said
device comprising:

a motion event generator configured for generating at least one motion event based
on information associated with a movement of a patient care device and at least one motion
detecting filter; and

an input filter applicator, said input filter applicator configured for applying a set of
input filters to said at least one motion event, thereby generating a filtered output event that

indicates a status of said movement of said patient care device.

Concept2.  The device of Claim 1, further comprising:
an accelerometer coupled with said motion event generator and said patient care
device, said accelerometer configured for providing said information associated with said

movement of said patient care device.

Concept 3. The device of Claim 2, wherein said accelerometer provides readings for at

least one of static and dynamic acceleration forces.

Concept4.  The device of Claim 1, wherein said at least one motion event is routed to at

least one of a system external to said device and said input filter applicator.

Concept 5.  The device of Claim 1, wherein said at least one motion detecting filter

detects bumps.
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Concept 6. The device of Claim 1, wherein said at least one motion detecting filter

detects shake.

Concept 7. The device of Claim 1, wherein said at least one motion detecting filter

detects motion.

Concept 8. The device of Claim 1, wherein said at least one motion detecting filter

detects orientation.

Concept9.  The device of Claim 1, further comprising:
a data store configured for storing configuration parameters for at least one of said

at least one motion detecting filter and said set of input filters.

Concept 10.  The device of Claim 9, wherein said configuration parameters are

modifiable at a system external to said device.

Concept 11.  The device of Claim 10, wherein said configuration parameters are grouped

into active configuration profiles that define behavior of operations of said device.

Concept 12.  The device of Claim 11, wherein said active configuration profiles are

modifiable at a system external to said device.

Concept 13.  The device of Claim 1, further comprising:

a filtered output event transmitter configured for sending said filtered output event
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to an external system.

Concept 14.  The device of Claim 13, wherein said filtered output event is configured to

be used to determine preventative maintenance needs.

Concept 15.  The device of Claim 13, wherein said filtered output event is configured to

be used to alert medical personnel when said patient care device is dropped.

Concept 16.  The device of Claim 1, wherein said status comprises at least one of

accepted, rejected, and modified.

Concept 17.  The device of Claim 16, further comprising:
a status transmitter configured for sending said status of a component of said patient

care device to a system external to said device.

Concept 18.  The device of Claim 1, wherein an input of said set of input filters is timer

input.

Concept 19. A system for filtering human interface device inputs based on motion, said
system comprising:
a patient care device; and
a motion filtering human interface device coupled with said patient care device,
said motion filtered human interface device comprising:
a motion event generator configured for generating at least one motion event

based on information associated with a movement of said patient care device and at
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least one motion detecting filter;
an input filter applicator, said input filter applicator configured for applying
a set of input filters to said at least one motion event, thereby generating a filtered

output event that indicates a status of said movement of said patient care device.

Concept 20. A method for filtering human interface device inputs based on motion, said
method comprising:

determining information associated with a movement of a patient care device to
achieve an information determination, said determining performed at a motion sensor;

generating at least one motion event based on said information determination and at
least one motion detecting filter, said generating performed at a computer coupled with
said motion sensor;

applying a set of input filters to said at least one motion event, thereby generating a
filtered output event indicating a status of said movement of said patient care device, said

applying performed at said computer.
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CLAIMS

What we claim is;

1. A device for filtering human interface device inputs based on motion, said device
comprising:

a motion event generator configured for generating at least one motion event based
on information associated with a movement of a patient care device and at least one motion
detecting filter; and

an input filter applicator, said input filter applicator configured for applying a set of
input filters to said at least one motion event, thereby generating a filtered output event that

indicates a status of said movement of said patient care device.

2. The device of Claim 1, further comprising:
an accelerometer coupled with said motion event generator and said patient care
device, said accelerometer configured for providing said information associated with said

movement of said patient care device.

3. The device of Claim 2, wherein said accelerometer provides readings for at least

one of static and dynamic acceleration forces.

4, The device of Claim 1, wherein said at least one motion event is routed to at least

one of a system external to said device and said input filter applicator.

5. The device of Claim 1, wherein said at least one motion detecting filter detects
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bumps.

6. The device of Claim 1, wherein said at least one motion detecting filter detects

shake.

7. The device of Claim 1, wherein said at least one motion detecting filter detects

motion.

8. The device of Claim 1, wherein said at least one motion detecting filter detects

orientation,

0. The device of Claim 1, further comprising:
a data store configured for storing configuration parameters for at least one of said

at least one motion detecting filter and said set of input filters.

10.  The device of Claim 9, wherein said configuration parameters are modifiable at a

system external to said device.

11. The device of Claim 10, wherein said configuration parameters are grouped into

active configuration profiles that define behavior of operations of said device.

12. The device of Claim 11, wherein said active configuration profiles are modifiable at

a system external to said device.

13. The device of Claim 1, further comprising:
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a filtered output event transmitter configured for sending said filtered output event

to an external system.

14. The device of Claim 13, wherein said filtered output event is configured to be used

to determine preventative maintenance needs.

15. The device of Claim 13, wherein said filtered output event is configured to be used

to alert medical personnel when said patient care device is dropped.

16. The device of Claim 1, wherein said status comprises at least one of accepted,

rejected, and modified.

17.  The device of Claim 16, further comprising:
a status transmitter configured for sending said status of a component of said patient

care device to a system external to said device.

18.  The device of Claim 1, wherein an input of said set of input filters is timer input.

19. A system for filtering human interface device inputs based on motion, said system
comprising:
a patient care device; and
a motion filtering human interface device coupled with said patient care device,
said motion filtered human interface device comprising:
a motion event generator configured for generating at least one motion event

based on information associated with a movement of said patient care device and at
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least one motion detecting filter;
an input filter applicator, said input filter applicator configured for applying
a set of input filters to said at least one motion event, thereby generating a filtered

output event that indicates a status of said movement of said patient care device.

20. A method for filtering human interface device inputs based on motion, said method
comprising:

determining information associated with a movement of a patient care device to
achieve an information determination, said determining performed at a motion sensor;

generating at least one motion event based on said information determination and at
least one motion detecting filter, said generating performed at a computer coupled with
said motion sensor;

applying a set of input filters to said at least one motion event, thereby generating a
filtered output event indicating a status of said movement of said patient care device, said

applying performed at said computer.
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