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ANALYZING DATA FROM A
SENSOR-ENABLED DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of, and claims the
benefit of, co-pending and co-owned U.S. patent application
Ser. No. 13/450,540, filed Apr. 19, 2012, and having attorney
docket number END920120036US1, the entire contents of
which are herein incorporated by reference.

TECHNICAL FIELD

[0002] In general, embodiments of the present invention
relate to data analysis. Specifically, embodiments of the
present invention relate to the analysis of data from a sensor-
enabled device (e.g., a medical device) over a network (e.g., a
cloud computing network).

BACKGROUND OF THE INVENTION

[0003] As technology continues to advance, medical
devices/processes continue to evolve. For example, many
medical devices and/or medical implements may be used to
capture various forms of data. Such data may be used by a
medical professional to diagnosis and/or treat a patient.
[0004] Challenges may exist where a healthcare provider
and/or specialist is not co-located with the medical device or
the patient. Moreover, a typical healthcare care provider may
analyze information recorded by such devices based on his/
her own immediate knowledge or whatever references are
available. As such, valuable time may be lost and/or an
incomplete analysis may be performed.

SUMMARY

[0005] In general, embodiments of the present invention
provide an approach for analyzing data collected by a sensor-
enabled device (e.g., a medical device/implement) over a
network (e.g., a cloud computing network). Specifically, in a
typical embodiment, a set of usage data will be received from
a device over a network. The set of usage data may be col-
lected via at least one sensor integrated with the device, and
the set ofusage data may pertain to use of the device by a user.
Regardless, the set of usage data will be compared to a set of
diagnostic information stored in at least one computer storage
device. The set of diagnostic information typically pertains to
a condition (e.g., medical) treated by use of the device (e.g.,
dental, cardiac, renal, etc.). Based on the comparison, at least
one determination (e.g., diagnosis, treatment plan, level of
compliance with applicable standards, etc.) will be made and
a set of reports will be generated based thereon.

[0006] A first aspect of the present invention provides a
computer-implemented method for analyzing data from a
sensor-enabled device, comprising: receiving a set of usage
data from the device over a network, the set of data being
collected via at least one sensor integrated with the device,
and the set of data pertaining to use of the device by a user;
comparing the set of usage data to a set of diagnostic infor-
mation stored in at least one computer storage device, the set
of diagnostic information pertaining to a condition treated by
use of the device; making at least one determination based on
the comparing; and generating a set of reports based on the at
least one determination.

[0007] A second aspect of the present invention provides a
system for analyzing data from a sensor-enabled device, com-
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prising: a memory medium comprising instructions; a bus
coupled to the memory medium; and a processor coupled to
the bus that when executing the instructions causes the system
to: receive a set of usage data from the device over a network,
the set of usage data being collected via at least one sensor
integrated with the device, and the set of usage data pertaining
to use of the device by a user; compare the set of usage data to
aset of diagnostic information stored in at least one computer
storage device, the set of diagnostic information pertaining to
a condition treated by use of the device; make at least one
determination based on the comparison; and generate a set of
reports based on the at least one determination.

[0008] A third aspect of the present invention provides a
computer program product for analyzing data from a sensor-
enabled device, the computer program product comprising a
computer readable storage media, and program instructions
stored on the computer readable storage media, to: receive a
set of usage data from the device over a network, the set of
usage data being collected via at least one sensor integrated
with the device, and the set of usage data pertaining to use of
the device by a user; compare the set of usage data to a set of
diagnostic information stored in at least one computer storage
device, the set of diagnostic information pertaining to a con-
dition treated by use of the device; make at least one deter-
mination based on the comparison; and generate a set of
reports based on the at least one determination.

[0009] A fourth aspect of the present invention provides a
method for deploying a system for analyzing data from a
sensor-enabled device, comprising: providing a computer
infrastructure being operable to: receive a set of usage data
from the device over a network, the set of usage data being
collected via at least one sensor integrated with the device,
and the set of usage data pertaining to use of the device by a
user; compare the set of usage data to a set of diagnostic
information stored in at least one computer storage device,
the set of diagnostic information pertaining to a condition
treated by use of the device; make at least one determination
based on the comparison; and generate a set of reports based
on the at least one determination.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] These and other features of this invention will be
more readily understood from the following detailed descrip-
tion of the various aspects of the invention taken in conjunc-
tion with the accompanying drawings in which:

[0011] FIG. 1 depicts a computing node according to an
embodiment of the present invention.

[0012] FIG. 2 depicts a system diagram according to an
embodiment of the present invention.

[0013] FIG. 3 depicts a system flow diagram according to
an embodiment of the present invention.

[0014] FIG. 4 depicts a method flow diagram according to
an embodiment of the present invention.

[0015] Thedrawings are not necessarily to scale. The draw-
ings are merely schematic representations, not intended to
portray specific parameters of the invention. The drawings are
intended to depict only typical embodiments of the invention,
and therefore should not be considered as limiting the scope
of the invention. In the drawings, like numbering represents
like elements.
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DETAILED DESCRIPTION OF THE INVENTION

[0016] Illustrative embodiments will now be described
more fully herein with reference to the accompanying draw-
ings, in which exemplary embodiments are shown. This dis-
closure may, however, be embodied in many different forms
and should not be construed as limited to the exemplary
embodiments set forth herein. Rather, these exemplary
embodiments are provided so that this disclosure will be
thorough and complete and will fully convey the scope of this
disclosure to those skilled in the art. In the description, details
of well-known features and techniques may be omitted to
avoid unnecessarily obscuring the presented embodiments.
[0017] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of this disclosure. As used herein, the singular
forms “a”, “an”, and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
Furthermore, the use ofthe terms “a”, “an”, etc., donot denote
a limitation of quantity, but rather denote the presence of at
least one of the referenced items. The word “set” is intended
to mean a quantity of at least one. It will be further understood
that the terms “comprises” and/or “comprising”, or
“includes” and/or “including”, when used in this specifica-
tion, specify the presence of stated features, regions, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other fea-
tures, regions, integers, steps, operations, elements, compo-
nents, and/or groups thereof.

[0018] As mentioned above, embodiments of the present
invention provide an approach for analyzing data collected by
a sensor-enabled device (e.g., a medical device/implement)
over a network (e.g., a cloud computing network). Specifi-
cally, in a typical embodiment, a set of usage data will be
received from a device over a network. The set of usage data
may be collected via at least one sensor integrated with the
device, and the set of usage data may pertain to use of the
device by a user. Regardless, the set of usage data will be
compared to a set of diagnostic information stored in at least
one computer storage device. The set of diagnostic informa-
tion typically pertains to a condition (e.g., medical) treated by
use of the device (e.g., dental, cardiac, renal, etc.). Based on
the comparison, at least one determination (e.g., diagnosis,
treatment plan, level of compliance with applicable stan-
dards, etc.) will be made and a set of reports will be generated
based thereon.

[0019] Referring now to FIG. 1, a schematic of an example
ofacomputing node is shown. Computing node 10is only one
example of a suitable computing node and is not intended to
suggest any limitation as to the scope of use or functionality
of embodiments of the invention described herein. Regard-
less, computing node 10 is capable of being implemented
and/or performing any of the functionality set forth herein-
above.

[0020] In computing node 10, there is a computer system/
server 12, which is operational with numerous other general
purpose or special purpose computing system environments
or configurations. Examples of well-known computing sys-
tems, environments, and/or configurations that may be suit-
able for use with computer system/server 12 include, but are
not limited to, personal computer systems, server computer
systems, thin clients, thick clients, hand-held or laptop
devices, mobile devices, global positioning systems (GPS),
GPS-enabled devices, multiprocessor systems, microproces-
sor-based systems, set top boxes, programmable consumer
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electronics, network PCs, minicomputer systems, mainframe
computer systems, and distributed computing environments
that include any of the above systems or devices, and the like.
[0021] Computer system/server 12 may be described in the
general context of computer system-executable instructions,
such as program modules, being executed by a computer
system. Generally, program modules may include routines,
programs, objects, components, logic, data structures, and so
on, that perform particular tasks or implement particular
abstract data types. Computer system/server 12 may be prac-
ticed in distributed computing environments where tasks are
performed by remote processing devices that are linked
through a communications network. In a distributed comput-
ing environment, program modules may be located in both
local and remote computer system storage media including
memory storage devices.

[0022] As shown in FIG. 1, computer system/server 12 in
computing node 10 is shown in the form of a general-purpose
computing device. The components of computer system/
server 12 may include, but are not limited to, one or more
processors or processing units 16, a system memory 28, and
a bus 18 that couples various system components including
system memory 28 to processor 16.

[0023] Bus 18 represents one or more of any of several
types of bus structures, including a memory bus or memory
controller, a peripheral bus, an accelerated graphics port, and
a processor or local bus using any of a variety of bus archi-
tectures. By way of example, and not limitation, such archi-
tectures include Industry Standard Architecture (ISA) bus,
Micro Channel Architecture (MCA) bus, Enhanced ISA
(EISA) bus, Video Electronics Standards Association
(VESA) local bus, and Peripheral Component Interconnects
(PCI) bus.

[0024] Computer system/server 12 typically includes a
variety of computer system readable media. Such media may
be any available media that is accessible by computer system/
server 12, and it includes both volatile and non-volatile
media, removable and non-removable media.

[0025] System memory 28 can include computer system
readable media in the form of volatile memory, such as ran-
dom access memory (RAM) 30 and/or cache memory 32.
Computer system/server 12 may further include other remov-
able/non-removable, volatile/non-volatile computer system
storage media. By way of example only, storage system 34
can be provided for reading from and writing to a non-remov-
able, non-volatile magnetic media (not shown and typically
called a “hard drive”). Although not shown, a magnetic disk
drive for reading from and writing to a removable, non-vola-
tile magnetic disk (e.g., a “floppy disk™), and an optical disk
drive for reading from or writing to a removable, non-volatile
optical disk such as a CD-ROM, DVD-ROM, or other optical
media can be provided. In such instances, each can be con-
nected to bus 18 by one or more data media interfaces. As will
be further depicted and described below, memory 28 may
include at least one program product having a set (e.g., at least
one) of program modules that are configured to carry out the
functions of embodiments of the invention.

[0026] The embodiments of the invention may be imple-
mented as a computer readable signal medium, which may
include a propagated data signal with computer readable pro-
gram code embodied therein (e.g., in baseband or as part ofa
carrier wave). Such a propagated signal may take any of a
variety of forms including, but not limited to, electro-mag-
netic, optical, or any suitable combination thereof. A com-
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puter readable signal medium may be any computer readable
medium that is not a computer readable storage medium and
that can communicate, propagate, or transport a program for
use by or in connection with an instruction execution system,
apparatus, or device.

[0027] Program code embodied on a computer readable
medium may be transmitted using any appropriate medium
including, but not limited to, wireless, wireline, optical fiber
cable, radio-frequency (RF), etc., or any suitable combination
of the foregoing.

[0028] Data analysis program/utility 40, having a set (at
least one) of program modules 42, may be stored in memory
28 by way of example, and not limitation, as well as an
operating system, one or more application programs, other
program modules, and program data. In general, data analysis
program/utility 40 performs the function of the present inven-
tion as described herein. Each of the operating systems, one or
more application programs, other program modules, and pro-
gram data or some combination thereof, may include an
implementation of a networking environment. Program mod-
ules 42 generally carry out the functions and/or methodolo-
gies of embodiments of the invention as described herein.

[0029] Computer system/server 12 may also communicate
with one or more external devices 14 such as a keyboard, a
pointing device, a display 24, etc.; one or more devices that
enable a consumer to interact with computer system/server
12; and/or any devices (e.g., network card, modem, etc.) that
enable computer system/server 12 to communicate with one
or more other computing devices. Such communication can
occur via /O interfaces 22. Still yet, computer system/server
12 can communicate with one or more networks such as a
local area network (LAN), a general wide area network
(WAN), a cloud computing network, and/or a public network
(e.g., the Internet) via network adapter 20. As depicted, net-
work adapter 20 communicates with the other components of
computer system/server 12 via bus 18. It should be under-
stood that although not shown, other hardware and/or soft-
ware components could be used in conjunction with com-
puter system/server 12. Examples include, but are not limited
to: microcode, device drivers, redundant processing units,
external disk drive arrays, RAID systems, tape drives, and
data archival storage systems, etc.

[0030] Referring now to FIG. 2, a system diagram describ-
ing the functionality discussed herein according to an
embodiment of the present invention is shown. It is under-
stood that the teachings recited herein may be practiced
within any type of networked computing environment (e.g., a
cloud computing environment). A computer system/server
12, which can be implemented as either a stand-alone com-
puter system or as a network computer system is shown in
FIG. 2. In the event the teachings recited herein are practiced
in a networked computing environment, each client need not
have a data analytics engine (engine 50). Rather, engine 50
could be loaded on a server or server-capable device that
communicates (e.g., wirelessly) with the clients to provide
data analysis functionality hereunder. Regardless, as
depicted, engine 50 is shown within computer system/server
12. In general, engine 50 can be implemented as data analysis
program/utility 40 on computer system 12 of FIG. 1 and can
enable the functions recited herein. As further shown, engine
50 (in one embodiment) comprises a rules and/or computa-
tional engine that processes a set (at least one) of rules/logic
52 and/or provides data analysis functionality hereunder.
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[0031] As indicated above, embodiments of the present
invention are based on an application and algorithm that may
analyze information received from device sensors to deter-
mine the efficiency and/or effectiveness of a user’s operation
of the device. It is understood that although an illustrative
embodiment discussed herein pertains to toothbrushes and
dental hygiene, the teachings recited herein could be applied
to any type of device in any type of field (e.g., medical field)
such as a glucose monitor, a hair brush, a heart rate monitor,
dialysis equipment, etc. As such, it is understood that the
teachings recited herein are not intended to be limited to
dental hygiene analysis.

[0032] Along these lines, engine 50 may perform multiple
functions similar to a general-purpose computer. Specifically,
among other functions, engine 50 may (among other things):
receive (e.g., from a device 60 and/or manufacturer of device
60) a set of usage data 54, device data 56 (e.g., device type,
product specifications, etc.), and/or other data 58 (e.g., mate-
rial information etc.) over a network (e.g., a cloud computing
network), the set of usage data 54 being collected via at least
one sensor 62 integrated with the device 60, and the set of
usage data 54 pertaining to use of the device 60 by a user (e.g.,
a patient, a medical practitioner using device 60, etc.); com-
pare the set of usage data 54 to a set of diagnostic information
66A-N stored in at least one computer storage device 64A-N,
the set of diagnostic information 66A-N pertaining to a con-
dition (e.g., a medical state) treated by use of the device 60;
make at least one determination (e.g., a medical condition of
the user, such as a level of effectiveness of use of device 60)
based on the comparison (and device data 56 and/or other data
58); and generate a set of reports 68 A-N based on the at least
one determination.

[0033] Inanillustrative dental embodiment, device 60 may
be a tooth brush and usage data 54 may pertain to a user’s use
of the toothbrush. This information/data may be aggregated
(e.g., by engine 50) along with diagnostic information 66 A-N
(e.g., cavity data) received from a healthcare provider and/or
knowledge database, device data 56 (toothbrush’s specifica-
tions) received from a manufacturer or the like of the tooth-
brush, and/or other data 58 (e.g., toothpaste type) received
from a toothpaste manufacturer to determine the best tooth-
paste and brushing habits to reduce tooth decay. Such data
aggregation may allow for evaluation of types of brush
designs (speed, length of brush heads, depth of brushes, bat-
tery life, types of materials for effectiveness and longevity),
toothpastes, effectiveness of different brushing techniques,
etc.

[0034] This data may be aggregated and sent to a dental
practitioner where it could be used to analyze where cavities
occur compared to brushing techniques. For example, the
data may reveal that up and down brushing on some teeth
surfaces work better for certain users, while a back and forth
technique works better for other users. Moreover, the data
may reveal that certain toothpastes need more or less brushing
time, caused extra tooth wear, etc. Still yet, this data may
indicate how the user’s brushing techniques affected his/her
gum recession.

[0035] FIG. 3 shows an example of a process/system flow
diagram evaluation of data from smart toothbrushes. It is
understood that similar teachings could be applied to other
field/types of devices (e.g., renal, cardiothoracic, etc.), a den-
tal example is depicted and described for ease of illustration
and simplicity purposes. As indicated in the diagram, this
approach may provide dentists, toothbrush users, toothbrush
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manufacturers, dental practitioners, toothpaste and floss
manufacturers, etc., with the analytics reports required to
significantly improve tooth brushing. For example, this
approach may be used to improve: tooth brush design (e.g.,
battery life, layout of bristles, mechanical brushing capabili-
ties); methods of brushing (e.g., time of day, length of time
brushing, frequency of brushing, amount of pressure used,
etc.); and/or toothpaste design (e.g.,amount of grit, whitening
agents, decay prevention, plaque prevention, etc.).

[0036] As shown in FIG. 3, various forms of information/
data may be collected hereunder. In step P1, data may be
collected from a dental provider. Such data may comprise:
cavity information (e.g., tooth position and surface); root
canal information (e.g., tooth and surface); gum recession
information; tooth sensitivity information; whiteness mea-
surement information, etc. In step P2, data may be collected
from the sensor-enabled toothbrush. Such data may com-
prise: brush position (e.g., tooth and surface, angle, etc.);
brushing pressure; length of brushing time; battery charge
time; battery current charge amount/level; type of brush head
installed and when installed (e.g., engine 50 could determine
an optimal time to change head); unique unit design identifi-
cation (e.g., for brush and mechanism design parameters,
such as speed, rotary, or back and forth, etc. to be accessed).
In step P3, data may be collected from a user of the tooth-
brush. Such data may comprise: the type of toothpaste being
used (e.g., received a scan, or other input such as separate
input via a cloud application or the like); times of eating;
types of food eaten; flossing times and amount; type of floss-
ing used (string or tape or toothpick, etc.); whether the user is
right-handed or left-handed, etc. Still yet, as shown in step P4,
data may be collected from the toothbrush and/or toothpaste
manufacturer(s). Such data may comprise: information per-
taining to a design of the brush head (e.g., bristle material,
size of bristles, length of bristles, number of bristles, angle of
bristle cut, etc.); and information pertaining to the design of
the mechanism (e.g., battery, type of brushing: rotary or back
and forth, etc.); information pertaining to any toothpaste
whitening agents present; fluoride types and other decay pre-
vention agents; amount of toothpaste grit; plaque prevention
agent(s) present; etc. It is understood that since the data
collected in step P4 may be collected from a variety of
sources, such data may be filtered and/or placed into a stan-
dard data format P5 that is recognizable/usable by the system.
Regardless, once some or all of this data has been collected
(and filtered/standardized), such data may be processed and
analyzed in step P6, and potentially stored in step P7, so as to
determine a user’s dental progress and or hygiene. A set of
reports may then be generated in step P§. As shown, such
reports may be provided to a variety of recipients such as
patient empowerment systems P9A, customer relationship
management (CRM) system P9B, toothbrush manufacturers
P9C, toothbrush users P9D, dental practitioners PIN, etc.

Illustrative Use Cases

[0037] Shown herein below are illustrative use cases
describing embodiments in which the teachings recited above
may be utilized. It is understood that the embodiments of the
present invention are not intended to be limited to these use
cases.
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Example—Use Case 1

Utilization of Toothbrush Usage Compared to Cavity
Outcomes

[0038] Overview: Assume in this example that a dentist,
who has several patients with sensor-enabled toothbrushes,
sends tooth health information to the system and the patient’s
toothbrushes send information on brushing habits. The
engine then combines and analyzes the brushing habit infor-
mation with the tooth health information to determine how
brushing habits affect teeth health. Under such a scenario, the
following steps may be performed:

[0039] 1. Dentist submits information to system (e.g., cav-
ity information such as tooth position, surface, etc.);

[0040] 2. The dentist’s patients’ sensor enabled tooth
brushes provide the following information on usage: position
(tooth and surface, angle), pressure and length oftime on each
tooth surface, etc.;

[0041] 3. Analytics are performed based on information
received. Specifically, the analytics engine may compare the
average time and pressure spent on each tooth surface to the
average number of cavities on a per user basis to determine
the optimal brushing pressure and length of time per tooth to
maximize tooth health; and

[0042] 4. An analytics report is sent to the dentist.

Example Use Case 2

Cavity Reduction Program with Dentist Based on
Recommendation Data from Aggregated Tooth
Brushing Studies

[0043] Assume in this example that a patient wishes to
participate in a study/program. Under such a scenario, the
following steps may be performed:

[0044] 1. A patient decides to enroll in a toothpaste/tooth-
brush program;
[0045] 2. A dentist sends information regarding the

patient’s cavities (e.g., location and other related data), white-
ness factors, enamel factors, etc., to the analytics engine;
[0046] 3. The engine matches the patient’s data to highest
aggregate percentages of other patients in a database;

[0047] 4.Theengine analyzes these matched records to find
the most effective toothpaste/toothbrush/frequency, pressure,
bristle type, etc., for this type of patient;

[0048] 5. Recommendations are passed back to the patient
via the dentist;
[0049] 6. The sensor-enabled toothbrush may monitor and

provide real-time feedback to the patient if they are following
the recommendations;

[0050] 7.Follow up with the dentist by dentist inputting the
resulting data from the sensor-enabled toothbrush and any
dental exams; and

[0051] 8. The process may be repeated for follow-up care.

Example Use Case 3

Real Time Analysis and Feedback to Toothbrush
User on Pressure and Time Spent on Each Tooth
Surface

[0052] Assume in this example that a user wishes to receive
feedback based on his’her use of the sensor-enabled tooth-
brush and the corresponding system described herein. Under
such a scenario, the following steps may be performed:



US 2016/0034659 A1l

[0053] 1. A User initially brushes his/her teeth multiple
times;
[0054] 2. The sensor-enabled toothbrush collects data of

time and pressure applied to each tooth surface;

[0055] 3. After one or more tooth brushing sessions, data is
communicated for analysis hereunder;

[0056] 4. An analysis is made of time and pressure applied
to each tooth surface as well as the order of teeth being
brushed;

[0057] 5. Optionally, a graph showing the average, high,
and lowest pressure on each tooth may be shown to provide
visual feedback to the user;

[0058] 6. Optionally, a graphical representation of an
amount of time spent on each tooth surface may be shown to
provide visual feedback to the user;

[0059] 7. The user brushes his/her teeth; and

[0060] 8.Thesensor-enabled toothbrush provides real-time
feedback of the amount of pressure and time applied for each
tooth surface. For example, a warning noise and/or vibration
may be provided if brushing pressure is too much or too little.
Also, once an allotted time is spent on each tooth, there may
be additional feedback needed to move to next surface. This
warning may increase if too much time is spent on one sur-
face.

Example Use Case 4

Program to Evaluate Best Toothbrush and Toothpaste
Design

[0061] Assume in this example that toothbrush and/or
toothpaste manufacturers wish to participate in a program to
evaluate their designs. Under such a scenario the following
steps may be performed:

[0062] 1. Manufacturers of toothbrushes opt into the pro-
gram;

[0063] 2. Manufacturers of toothpastes opt into the pro-
gram;

[0064] 3.Dentists are asked to participate inand opt into the
program;

[0065] 4. Patients/users are asked to participate in and opt

into the program;

[0066] 5. Dentists perform a full evaluation on each patient
(e.g., cavity history, frequency of cavities, tooth whiteness,
hardness, plaque buildup, etc.);

[0067] 6. Patients are assigned a smart toothbrush and
toothpaste with multiple aspects: type of mechanical action
(e.g., circular motion, rectangular motion, etc.), type of
bristles (e.g., bristle thickness, density, angle of cut edge,
hardness), type of toothpaste (whiteness, plaque, fluoride
concentration, etc.);

[0068] 7. The patients use the sensor-enabled toothbrushes
according to an assigned schedule;

[0069] 8. The sensor-enabled toothbrushes’ records are
updated with brushing data pursuant to use of the sensor-
enabled toothbrushes;

[0070] 9. The sensor-enabled toothbrushes upload the data
(real-time or batch);

[0071] 10. The engine analyzes the data and provides feed-
back to the manufacturers, dentists, and/or patients;

[0072] 11.Atthe end of the program, the dentists perform a
full dental evaluation on the patients and input corresponding
data into a database;

[0073] 12. The engine evaluates the data; and
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[0074] 13. The engine provides reports on the best types of
these features according to patient types (e.g. people with
very hard teeth should brush twice a day using y bristle type
and x toothpaste type, etc.).

[0075] Referring now to FIG. 4, a method flow diagram
according to an embodiment of the present invention is shown
(e.g., as enabled by engine 50 of FIG. 2). As depicted, in step
S1, a set of usage data is received from a device over a
network. As indicated herein, the set of usage data is typically
collected via at least one sensor integrated with the device,
and the set of usage data typically pertains to use of the device
by auser. In step S2, the set of usage data is compared to a set
of diagnostic information (e.g.. pertaining to a condition
treated by use of the device) stored in at least one computer
storage device. In step S3, at least one determination is made
based on the comparison. In step S4, a set of reports is gen-
erated based on the at least one determination.

[0076] While shown and described herein as a data analysis
solution, it is understood that the invention further provides
various alternative embodiments. For example, in one
embodiment, the invention provides a computer-readable/
useable medium that includes computer program code to
enable a computer infrastructure to provide data analysis as
discussed herein. To this extent, the computer-readable/use-
able medium includes program code that implements each of
the various processes of the invention. It is understood that the
terms computer-readable medium or computer-useable
medium comprise one or more of any type of physical
embodiment of the program code. In particular, the computer-
readable/useable medium can comprise program code
embodied on one or more portable storage articles of manu-
facture (e.g., a compact disc, amagnetic disk, a tape, etc.), on
one or more data storage portions of a computing device, such
as memory 28 (FIG. 1) and/or storage system 34 (FIG. 1)
(e.g., a fixed disk, a read-only memory, a random access
memory, a cache memory, etc.).

[0077] In another embodiment, the invention provides a
method that performs the process of the invention on a sub-
scription, advertising, and/or fee basis. That is, a service
provider, such as a Solution Integrator, could offer to provide
data analysis functionality. In this case, the service provider
can create, maintain, support, etc., a computer infrastructure,
such as computer system 12 (FIG. 1) that performs the pro-
cesses of the invention for one or more consumers. In return,
the service provider can receive payment from the consumer
(s) under a subscription and/or fee agreement and/or the ser-
vice provider can receive payment from the sale of advertis-
ing content to one or more third parties.

[0078] In still another embodiment, the invention provides
a computer-implemented method for data analysis. In this
case, a computer infrastructure, such as computer system 12
(FIG. 1), can be provided and one or more systems for per-
forming the processes of the invention can be obtained (e.g,,
created, purchased, used, modified, etc.) and deployed to the
computer infrastructure. To this extent, the deployment of a
system can comprise one or more of: (1) installing program
code on a computing device, such as computer system 12
(FIG. 1), from a computer-readable medium; (2) adding one
or more computing devices to the computer infrastructure;
and (3) incorporating and/or modifying one or more existing
systems of the computer infrastructure to enable the computer
infrastructure to perform the processes of the invention.
[0079] As used herein, it is understood that the terms “pro-
gram code” and “computer program code” are synonymous
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and mean any expression, in any language, code, or notation,
of a set of instructions intended to cause a computing device
having an information processing capability to perform a
particular function either directly or after either or both of the
following: (a) conversion to another language, code, or nota-
tion; and/or (b) reproduction in a different material form. To
this extent, program code can be embodied as one or more of:
an application/software program, component software/a
library of functions, an operating system, a basic device sys-
temy/driver for a particular computing device, and the like.
[0080] A dataprocessing system suitable for storing and/or
executing program code can be provided hereunder and can
include at least one processor communicatively coupled,
directly or indirectly, to memory elements through a system
bus. The memory elements can include, but are not limited to,
local memory employed during actual execution of the pro-
gram code, bulk storage, and cache memories that provide
temporary storage of at least some program code in order to
reduce the number of times code must be retrieved from bulk
storage during execution. Input/output and/or other external
devices (including, but not limited to, keyboards, displays,
pointing devices, etc.) can be coupled to the system either
directly or through intervening device controllers.
[0081] Network adapters also may be coupled to the system
to enable the data processing system to become coupled to
other data processing systems, remote printers, storage
devices, and/or the like, through any combination of interven-
ing private or public networks. Illustrative network adapters
include, but are not limited to, modems, cable modems, and
Ethernet cards.
[0082] The foregoing description of various aspects of the
invention has been presented for purposes of illustration and
description. It is not intended to be exhaustive or to limit the
invention to the precise form disclosed and, obviously, many
modifications and variations are possible. Such modifications
and variations that may be apparent to a person skilled in the
art are intended to be included within the scope of the inven-
tion as defined by the accompanying claims.
What is claimed is:
1. A computer-implemented method for analyzing data
from a sensor-enabled device, comprising;
receiving a set of usage data from the device over a net-
work, the set of usage data being collected via at least
one sensor integrated with the device, and the set of
usage data pertaining to use of the device by a user;

providing a first graph showing average, high, and low
pressure applied to each tooth surface;

providing a second graph of an amount of time spent on the

each tooth surface;

comparing the set of usage data to a set of diagnostic

information stored in at least one computer storage
device, the set of diagnostic information pertaining to a
condition treated by use of the device;

making at least one determination based on the comparing;

and

generating a set of reports based on the comparison, the set

of reports indicating the most effective toothpaste and
bristle type according to patient phenotype.

2. The computer-implemented method of claim 1, further
comprising receiving a set of device information from a
manufacturer of the device.

3. The computer-implemented method of claim 1, the at
least one condition comprising a medical condition of the
user.
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4. The computer-implemented method of claim 1, the at
least one determination pertaining to a level of compliance of
the user with a set of standards for prevention of a condition.

5. The computer-implemented method of claim 1, the at
least one determination pertaining to a level of effectiveness
of the device to treat the condition.

6. The computer-implemented method of claim 1, the net-
work comprising a cloud computing network.

7. The computer-implemented method of claim 1, wherein
asolution service provider provides a computer infrastructure
operable to perform the method.

8. A system for analyzing data from a sensor-enabled
device, comprising:

a memory medium comprising instructions;

a bus coupled to the memory medium; and

a processor coupled to the bus that when executing the

instructions causes the system to:

receive a set of usage data from the device over a net-
work, the set of usage data being collected via at least
one sensor integrated with the device, and the set of
usage data pertaining to use of the device by a user;

provide a first graph showing average, high, and low
pressure applied to each tooth surface;

provide a second graph of an amount of time spent on the
each tooth surface;

compare the set of usage data to a set of diagnostic
information stored in at least one computer storage
device, the set of diagnostic information pertaining to
a condition treated by use of the device;

making at least one determination based on the compar-
ing; and

generate a set of reports based on the comparison, the set
of reports indicating the most effective toothpaste and
bristle type according to patient phenotype.

9. The system of claim 8, the memory medium further
comprising instructions for causing the system to receive a set
of device information from a manufacturer of the device.

10. The system of claim 8, the device being a medical
device, and the condition pertaining to a medical state of the
user.

11. The system of claim 8, condition comprising a medical
condition of the user.

12. The system of claim 8, the at least one determination
pertaining to a level of compliance of the user with a set of
standards for prevention of the condition.

13. The system of claim 8, the at least one determination
pertaining to a level of effectiveness of the device to treat the
condition.

14. A computer program product for analyzing data froma
sensor-enabled device, the computer program product com-
prising a computer readable storage media, and program
instructions stored on the computer readable storage media,
to:

receive a set of usage data from the device over a network,

the set of usage data being collected via at least one
sensor integrated with the device, and the set of usage
data pertaining to use of the device by a user;

provide a first graph showing average, high, and low pres-

sure applied to each tooth surface;

providing a second graph of an amount of time spent on the

each tooth surface;

compare the set of usage data to a set of diagnostic infor-

mation stored in at least one computer storage device,
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the set of diagnostic information pertaining to a condi-
tion treated by use of the device;

make at least one determination based on the comparing;

and

generate a set of reports based on the comparison, the set of

reports indicating the most effective toothpaste and
bristle type according to patient phenotype.

15. The computer program product of claim 14, the com-
puter readable storage media further comprising instructions
to receive a set of device information from a manufacturer of
the device.

16. The computer program product of claim 14, the device
being a medical device, and the condition pertaining to a
medical state of the user.

17. The computer program product of claim 14, the at least
onedetermination comprising a medical condition of the user.

18. The computer program product of claim 14, the at least
one determination pertaining to a level of compliance of the
user with a set of standards for prevention of a medical con-
dition.

19. The computer program product of claim 14, the at least
one determination pertaining to a level of effectiveness of the
device to treat the condition.

20. The computer program product of claim 14, the net-
work comprising a cloud computing network.

I I T T
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