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PATENT APPLICATION

CHAIR PAD SYSTEM AND ASSOCIATED, COMPUTER MEDIUM AND
COMPUTER-IMPLEMENTED METHODS FOR MONITORING AND IMPROVING
HEALTH AND PRODUCTIVITY OF EMPLOYEES

RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Patent Application No. 13/540,095
filed on July 2, 2012 and titléd “CHAIR PAD SYSTEM AND ASSOCIATED, COMPUTER
MEDIUM AND COMPUTER-IMPLEMENTED METHODS FOR MONITORING AND
IMPROVING HEALTH AND PRODUCTIVITY OF EMPLOYEES”, which claims the
benefit of U.S. Provisional Patent Application No. 61/504,638 filed on July 5, 2011 and titled
“SYSTEM, COMPUTER PROGRAM PRODUCT AND COMPUTER-IMPLEMENTED
METHOD FOR IMPROVING AND  MONITORING THE HEALTH AND
PRODUCTIVITY OF EMPLOYEES”, U S. Provisional Patent Application No. 61/659,831
filed on June 14, 2012 and titled “SYSTEMS, COMPUTER MEDIUM AND COMPUTER-
IMPLEMENTED METHODS FOR MONITORING AND IMPROVING HEALTH AND
PRODUCTIVITY OF EMPLOYEES”, U.S. Provisional Patent Application No. 61/659,790
filed on June 14, 2012 and titled “SYSTEMS, COMPUTER MEDIUM AND COMPUTER-
IMPLEMENTED METHODS FOR MONITORING AND IMPROVING COGNITIVE AND

EMOTIVE HEALTH OF EMPLOYEES”, U.S. Provisional Patent Application No.
61/659,796 filed on June 14, 2012 and titled “COMPUTER MOUSE SYSTEM AND
ASSOCTATED, COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED METHODS
FOR MONITORING AND IMPROVING HEALTH AND PRODUCTIVITY OF
EMPLOYEES”, U.S. Provisional Patent Application No. 61/659,800 filed on June 14, 2012
and titled “CHAIR PAD SYSTEM AND ASSOCIATED, COMPUTER MEDIUM AND
COMPUTER-IMPLEMENTED METHODS FOR MONITORING AND IMPROVING
HEALTH AND PRODUCTIVITY OF EMPLOYEES”, U.S. Provisional Patent Application
No. 61/659,807 filed on June 14, 2012 and titléd “FLOOR MAT SYSTEM AND
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ASSOCIATED, COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED METHODS
FOR MONITORING AND IMPROVING HEALTH AND PRODUCTIVITY OF
EMPLOYEES”, U.S. Provisional Patent Application No. 61/659,810 filed on June 14, 2012
and titled “SYSTEMS, COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED
METHODS FOR MONITORING AND IMPROVING BIOMETRIC HEALTH OF
EMPLOYEES”, U.S. Provisional Patent Application No. 61/659,818 filed on June 14, 2012
and titled “SYSTEMS, COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED
METHODS FOR MONITORING AND IMPROVING BIOMECHANICAL HEALTH OF.

-EMPLOYEES?”, and U.S, Provisional Patent Application No. 61/659,824 filed on June 14,

2012 and titled “SYSTEMS, COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED
METHODS FOR COACHING EMPLOYEES BASED UPON MONITORED HEALTH
CONDITIONS USING AN AVATAR?”, the disclosures of which are each hereby

incorporated by reference in their entireties.
FIELD OF INVENTION

[0002] The present invention relates generally to health monitoring in the work place and

more particularly to chair pad systems, machines and associated non-transitory éomputer

- medium having computer program instructions stored thereon, and computer-implemented

methods for monitoring the health of employees.

BACKGROUND OF THE INVENTION

[0003] A major concern among employers is the issue of presenteeism, or the phenomena
that, while employees may be at work, health problems such as, lower back pain, fatigue,
hieh-blood-pressure-and-obesity; keep-them from working-optimatly;-and-cause a rapid tise-im
employee healthcare costs. Many human resource (“HR”) executives consider presenteeism a
problem in their companies, estimating an annual cost to companies of over $180
billion/year, and a per employee cost between $22 and $157 annually. Moreover,
presenteeism appears to be a problem at over 50% of workplaces. In 2006, 56% of HR
executives viewed it as a problem, while only 39% of HR managers found it to be a problem
in 2004. Because such health problems may be caused by' a combination of employee
lifestyle and work practices, workplace health programs have been employed to make
employees aware of sound health and ergonomic practices in an effort to promote employee

health and help lower employer costs.
_2-
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[0004]  Unfortunately, even if employees are made aware of sound health and ergonomic

practices, employees often slip back into poor health and ergonomic practices while

engrossed. in their day-to-day work activities. The current state of the art solution to address
these issues. includes health programs that rely on periodic tests to assess employee health and
ergonomics. Such tests typically require employees to expend a great deal of effort to
participate in the programs. For example, health programs may monitor the employee’s
health via test conducted in test facilities at discrete testing times (e.g., quarterly or annual
health tests). Unfortunately, the presence of traditional health testing eqﬁipment and
personnel may be overly burdensome in the user’s work environment. For example, health
testing personnel located in the employee’s office to monitor a set of sensors may be
distractiﬁg. Moreover, the ability to monitor a plurality of employees throughout their
workday may be difﬁcﬁlt or impossible due to constraints on the number of health personnel
- available. Thus, existing health programs may require the employee to take time out of their
day to attend a health test, existing health programs may not assess the employee in their day-
to-day work environment, and existing health programs may not provide continuous feedback
that can be used to dynamically adjust the employee’s day-to-day activities and/or may not be

able to rapidiy identify and predict health issues based on changes in the employee’s health.

SUMMARY OF THE INVENTION

[0005] Applicant has recognized the need for a health monitoring system that provides
for assessment of employees in their day-to-day work environment, that reduce the effort
required to take part in a health program, that continuously monitors the employees’ health in

their day-to-day work environments, that rapidly identifies and predicts health issues for the

adjust the employee’s day-to-day activities to improve the employees’ health and/or to help
prevent the predicted health issues from escalating into an actual health conditions. Applicant
has recognized that, although existing health programs provide some level of health
monitoring, thel complexities associated with employees having to proactively take part in
health tests may reduce employee involvement in the health programs. For example,
employeeé may decide to forgo a health program in view of the time and effort required to
engage in health tests at a testing facility. Moredver, the infrequent nature of the health tests
may inhibit the ability of existing health programs to promptly identify and predict health
issues (e.g., health risks such -as injury or disease). For example, semi-annual test may not be
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able to identify changes in the employee’s health that can occur within days or weeks, such as
sickness, short term injuries, and diseases that manifest themselves over a short period. Thus,
existing health programs fail to provide a framework for continuously acquiring health data
that can be used to rapidly identify changes in the employee’s health over relatively short
periods of time. Applicant has recognized that such shortcomings have failed to be addressed
by others, and has recognized that such shortcomings may be addressed by a system that can
continuouély collect employee health data while employees are situated in their day-to-day
work environment (e.g., at the employees’ offices), that can process the health data to assess
the employees’ current health and predict potential health issues, and that can provide
feedback indicative of the employees’ current health and predict potential health issues such
that the employees can take proactive measures to address their current health conditions and
prevent the predict potential health issues. In view of the foregoing, various embodiments of
the present invention advantageously provide systems, machines, non-transitory computer
medium having computer program instructions stored thereon, and computer-implemented
methods for monitoring the health of employees in their work envirenment using various
sensors disposed about their wo.rk environment, -for determining employee health profiles
(e.g., including existing or predicted health conditions/risks and health plans to guide the
employee with regard to a healthy lifestyle) based on the health data, and for providing

feedback to communicate the determined health profile and associated information.

[0006]  In some embodiments, provide is a system for monitoring an employee’s health
while the employee is working at a including a workstation surface located above and parallel
to a floor, a computer workstation and a chair located on the floor adjacent to the workstation

surface. The chair having a seat portion and a back portion. The system including a chair pad

in communication with the computer workstation and including a seat-pad configured to be
diéposecl in the seat portion of the chair and a back-pad portion configured to be disposed on
the back portion of the chair. At least one of the seat-pad and the back-pad of the chair pad
including a set of health sensors integrated ther'ewith for detecting biometric and
biomechanical characteristics of the employee’s health. The set of health sensors including
one or more temperature sensors, one or more position sensors, and one or more body fat
sensors The set of health sensors configured to output health sensor data including of
temperature data output by one or more of the temperature sensors that is indicative of a body.

temperature of the employee, position data output by one or more of the position sensors that
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is indicative of the body position of the employee, and body fat data output by one or more of
the body fat sensors that is indicative of a body fat of the employee. The system including a |
database in communication with a communications network and storing health information
associated with one or more employees, and a computer server in commu.riication with the
communication network. The computer server configured to serve, to the computer
workstation for display to the employee, health proﬁle information for the employee. The
computer server including a non-transitory computer readable storage medium, an
input/output (I/0) device ihterfaoe and a processor. The I/O device interface connecting the
computer server to the communications network and the nori-transitory computer readable
 storage medium having a set of computer readable instructions stored thereon that are
executable by the processor to cause the computer server to perform the steps of collecting,
via the communications network, the health sensor data output by the set of health sensors of
the chair pad, and determining an updated health profile for the employee using the health
sensor data collected. The updated health profile including health characteristics for the
employee including one or more of a body temperature, a body weight, a body fat, and a body
position for the employee determined using the health sensor data collected, and a health plan
for the employee based on one or more of the health characteristics determined using the
health sensor data collected. The computer readable instructions executable by the processor
to cause the computer server to perform the steps updating the health information stored in
the database to reflect the updated health profile for the employee, and serving, for display to

the employee via the computer workstation, the updated health profile for the employee

{0007]  The step of collecting, via the communications network, the health sensor data

oufput by the set of health sensors of the chaii’ pad inel'udes, in some. embodiments,

identifying a need to initiate a health test using a predetermined test schedule that specifies
times at which tﬁe health sensor data needs to be collected from the health sensors, in
response to identifying a need to initiate a health test using a predetermined test schedule that
specifies times at which the health sensor data needs to be collected from the health sensors,
queryiﬁg the computer workstation for the. health sensor data corresponding to the health test
where the computer workstation is configured to collect the health sensor data from the set of
health sensors of the chair pad, and receiving, from the computer workstation and via the

communications network, the health sensor data corresponding to the health test.
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[0008] In some embodiments, the chair pad includes a chair pad controller configured to
receive the temperature data output by one or more of the temperature sensors, the body
position data output by one or more of the body position sensors, and the body fat data output
by one or more of the body fat sensors, and transfnit, to the computer workstation, health data
corresponding to the received ‘temperature data, body position data, and body fat data
received, wherein the computer workstation is configured to transmit health data

corresponding to the health data received to the computer server.

[0009] In certain embodiments, the chair pad controller is wirelessly connected to the
computer workstation, and the health data corresponding to the received temperature data,
body position data, and body fat data received is transmitted from the chair pad controller to

the computer workstation via the wireless connection,

[0010]  In some embodiments, the one or more temperature sensors include one or more
temperature transducers located in at least onhe of a right portion of the seat-pad, a left portion
of the seat-pad, a right portion of the back-pad, and a lefi portion of the back-pad such that a
temperature of at least one of the employee’s right buttocks/upper-leg, left buttocks/upper-

leg, right back, or left back is sensed while the employee is seated in the chair.

[0011] In some embodiments, the one or more position sensors include one or more
forces transducers located in at least-one of a right portion of the seat-pad, a left portion of the
seat-pad, a right portion of the back-pad, and a left portion of the back-pad such that a force
of at least one of the employee’s right buftocks/upper-leg, léft buttocks/upper-leg, right back,

or left back is sensed while the employee is seated in the chair.

{00121~ In certain embodiments, the one or more ‘body fat sensors include one or more "
conductive contacts located in at least one of a right portion of the seat-pad, a left portion of
the seat-pad, a right portion of the back-pad, and a left portion of the back-pad such that body
fat across at least one of the employee’s right buttocks/upper-leg and left buttocks/upper-leg,
right back and left back, right buttocks/upper-leg and right back, and left buttocks/upper-leg

and left back is sensed while the employee is seated in the chair.

[0013]  In some embodiments, the seat-pad of the chair pad is integrated into an upper
seating surface of the chair seat portion and the back-pad of the chair pad is integrated into a

~ front surface of the chair back portion.
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[0014] In some embodiments, provided is a chair pad for sensing health characteristics of
a user. The chair pad including a chair pad controller, a seat-pad conﬁgur'ed to be disposed on
a seat portion of a chair; a back-pad configured to be disposed on a back portion of the chair,
and a set of health sensors integrated within at least one of the seat-pad and the back-pad. The
set of health sensors including one or more temperature sensors configured to sense a body
temperature of the user. The chair pad controller being configured to transmit temperature
data corresponding to the sensed body temperature to a computer workstation for use in-
determining the body temperature of the user. The set of health sensors including one or more
body position sensors configured fo sense a body position of the user. The chair pad
controller being configured to transmit body position data corresponding to the sensed body
position to the computer workstation for use in determining the body position of the user, The
set of health sensors including one or more body fat sensors configured to sense body fat of
the user. The chair pad controller configured to transmit body fat data corresponding to the

sensed body fat to the computer workstation for use in determining the body fat of the user.

[0015] In some embodiments, the one or more temperature sensors include one or more
temperature transducers located in at least one of a right portion of the seat-pad, a left portion
of the seat-pad, a right pdrtion of the back-pad, and a left portion of the back-pad such that a
temperature of at least one of the user’s right buttocks/upper-leg, left buttocks/upper-leg,

fight back, or left back is sensed while the user is seated in the chair.

[0016] In certain embodiments, the one or more position sensors include one or more
forces transducers located in at least one of a right portion of the seat-pad, a left portion of the
seat-pad, a right portion of the back-pad, and a left portion of the back-pad such that a force
-of at. least one of the user’s right buttocks/upper-leg, left buttocks/upper-leg, right back, or .

left back is sensed while the user is seated in the chair.

[0017]  In some embodiments, the one or more body fat sensors include one or more
conductive contacts located in at least one of a right portion of the seat-pad, a left portion of
the seat-pad, a right portion of the back-pad, and a left portion of the back-pad such that body
fat across at least one of the uset’s right buttocks/upper-leg and left buttocks/upper-leg, right
back and left back, right buttocks/upper-leg and right back, and left buttocks/upper-leg and

left back is sensed while the user is seated in the chair.
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[0018] The chair pad controller being configured to, in some embodiments, receive a
request for health data from the computer workstation, and, in response to receiving a request
for health data from the computer workstation collect the temperature data from the one or
more temperature sensors, the body position data from the one or more body position sensors,
and the body fat data from the one or more body fat sensors, and transmit, to the computer
workstation, health data corresponding to the temperature data, the body position data, and
the body fat data for use in determining the body temperature, the body position, and the
body fat of the user. |

[0019] In some embodiments, provided is a non-transitory computer readable storage
medium including program instructions for use in monitoring an employee’s health while the
employee is working at a workstation including one or more of a workstation surface located
above and parallel to a floor, a computer workstation and a chair located on the floor adjacent
to the workstation surface. The chair having a seat portion and a back portion. The computer
program instructions being executable by a computer processor to cause the steps of
activating set of health sensors integrated with a chair pad connected to a communications
network via the computer workstation. The chair pad includihg a seat-pad configored to be
disposed in the seat portion of the chair and a back-pad configured to be disposed on the back
portion of the chair, with at least one of the seat-pad and the back-pad of the chair pad
including the set of health sensors integrated therewith for detecting biometric and
biomechanical characteristics of the employee’s health. The set of health sensors including
one or more temperature sensors, one or more position sensors, and one or more body fat
sensors. The set of health sensors configured to output health sensor data including of
temperature data output by one or more of the temperature sensors that is indicative of a body
- temperature of the employee, position data output by one or more of the position sensors that
is indicative of the body position of the employee, and body fat data output by one or more of
the body fat sensors that is indicative of a body fat of the employee. The computer program
instructions being executable by a computer processor to cause the 'steﬁs of collecting, via the
communications network, the health sensor data Output by‘the set of health sensors of the
chair pad, and determining an updated health profile for the employee using the health sensor
data collected. The updated health profile including health characteristics for the employee
including one or more of a body temperature, a body weight, a body fat, and a body position

for the employee determined using the health sensor data collected, and a health plan for the
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employee based on one or more of the health characteristics determined using the health
sensor data collected. The computer program instructions being executable by a computer
processor to cause the steps of updating the health information stored in the database to
reflect the updated health profile for the employee, and Serving, for display to the employee

via the computer workstation, the updated health profile for the employee.

[0020] In some embodiments, provided is a computer-implemented method for sensing
health characteristics of a user using a chair pad including a seat-pad configured to be
disposed on a seat portion of a chair, a back-pad configured to be disposed on a back portion
of the chair, and a set of health sensors integrated within at least one of the seat-pad and the
back-pad. The set of health sensors including one or more temperature sensors configured to
sense a body temperature of the user, one or more body position sensors configured to sense a
body position of the user, and one or more body fat sensors configured to sense body fat of
the user. The computer-implemented method including receiving, from the one or more
temperature sensors, temperature data corresponding to a sensed body temperature of the
user, receiving, from the one or more body position sensors, body position data
corresponding to a sensed body position of the user, receiving, from the one or more body fat
sensors, body fat data cdrrespond_ing to a sensed body fat of the user, and transmitting, to a
computer workstation, health data corresponding to the temperature déta, the body position
data, and the body fat data for use in determining the body temperature, the body position,
and the body fat of the user. '

[0021] Accordingly, as will be described herein below, embodiments of the system,
computer program instructions and associated computer-implemented methods allow for

.. monitoring of the employee’s health. ..
BRIEF DESCRIPTION OF THE DRAWINGS

[0022] So that the manner in which the features and advantages of the invention, as well
as others, which will become apparent, may be understood in more detail, a more particular
description of the invention briefly summarized above may be had by reference to the
embodiments thereof, which are illustrated in the appended drawings, which form a part of
this specification. It is to be noted, however, that the drawings illustrate only various
embodiments of the invention and are therefore not to be cbnsidered limiting of the

invention’s scope as it may include other effective embodiments as well.
-9-
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[0023] FIG. 1 is a block diagram that illustrates an employee heath monitoring system in

accordance with one more embodiments of the present invention.

[0024]  FIG. 2 is a block diagram that illustrates an employee workstation connected to a

server in accordance with one or more embodiments of the present invention.

[0025] . FIG. 3 is a block diagram that illustrates components of an employee computer in

accordance with one or more embodiments of the present invention.

[0026] FIG. 4 is a diagram that illustrates an exemplary workstation environment in

accordance with one or more embodiments of the present invention.

[0027] FIG. ‘5 is a block diagram that illustrates a workstation including integrated

sensors in accordance with one or more embodiments of the present invention.

[0028] FIGS. 6 A-6C are perspective views of various embodiments of a chair and a chair
pad specially adapted to include sensors for use in monitoring an employee’s health in -

accordance with one or more embodiments of the present invention.

[0029]  FIG. 6D is a block diagra’m that illustrates components of the chair pad in

accordance with one or more embodiments of the present invention.

[0030] FIG. 6E is a block diagram that illustrates an exemplary chair pad system in

accordance with one or more embodiments of the present invention,

[0031]  FIG. 6F is a flowchart that illustrates a method of operating the chair pad in

accordance with one or more embodiments of the present invention.

[0032] FIG. 7A is a perspective view of a floor mat specially adapted to include sensors
for use in monitoring an employee’s health in accordance with one or more embodiments of

the present invention.

[0033] FIG. 7B is a block diagram that illustrates componénts of the floor mat in

accordance with one or more embodiments of the present invention,

[0034] FIG. 7C is a block diagram that illustrates an exemplary floor mat system in

accordance with one or more embodiments of the present invention.

-10-
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[0035] FIG. 7D is a flowchart that illustrates a method of operating the floor mat in

accordance with one or more embodiments of the present invention.

[0036]  FIGS. 8A-8C are side and end elevation views of a mouse specially adaptéd to
include sensors for usé in monitoring an employee’s health in accordance with one or more

embodiments of the present invention.

[0037]‘ FIG. 8D is a block diagram that illustrates components of the mouse in accordance

with one or more embodiments of the present invention.

[0038]  FIG. 8E is a block diagram that illustrates an exemplary mouse system including a
blood pressure cuff physically connected to the mouse in accordance with one or more

embodiments of the present invention.

[0039]  FIG. 8F is a block diagfam that illustrates an exemplary mouse system including a
blood pressure cuff wirelessly connected to the mouse in accordance with one or more

embodiments of the present invention.

[0040]  FIG. 8G is a flowchart that illustrates a method of operating the mouse system in

accordance with one or more embodiments of the present invention.

[0041]  FIG. 9A is a front view of a three-dimensional (*3D) position sensor for use in
monitoring an employee’s health in accordance with one or more embodiments of the pfesent

invention.

[0042] FIG. 9B is a block diagram of components of the 3D position sensor in

accordance with one or more embodiments of the present invention.

[0043]  FIG. 9C is a flowchart that illustrates a method of operating the 3D position

sensor in accordance with one or more embodiments of the present invention.

[0044]  FIG. 10A is a perspective view of a neuro-headset for use in monitoring an

employee’s health in accordance with one or more embodiments of the present invention.

[0045]  FIG. 10B is a top-view of an employee’s head that illustrates exemplary neural.
sensor locations about the employee’s head in accordance with one or more embodiments of

the present invention.
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[0046] FIG. 10C is a block diagram that illustrates components of the neuro-headset in

accordance with one or more embodiments of the present invention.

[0047] FIG. 10D is a flowchart that illustrates a method of operating the neuro-headset in

accordance with one or more embodiments of the present invention.

[0048] FIG. 10E is a perspective view of a chair specially adapted to include neural
sensors for use in monitoring an employee’s health in accordance with one or more

~ embodiments of the present invention.

[0049]  FIG. 11 is a flowchart that illustrates a method of acquiring health data in

accordance with one or more embodiments of the present invention.

[0050]  FIG. 12A is a block diagram illustrating components of a server in accordance

with one or more embodiments of the present invention.

[0051]  FIG. 12B is a flowchart that illustrates a method of monitoring the employee’s

health in accordance with one or more embodiments of the present invention.

[0052] FIG. 13A is a block diagram illustrating dataflow within the health monitoring

system in accordance with one or more embodiments of the present invention,

[0053] FIG. 13B illustrates an exemplary health report in accordance with one or more

embodiments of the present invention.

[0054]  FIG. 14 is an exemplary database structure of health information in accordance

with one or more embodiments of the present invention.

[0055]  FIG. 15 is a flowchart that illustrates an interactive health monitoring method in

accordance with one or more embodiments of the present invention.

[0056] FI1G. 16 is a screen-shot that illustrates a login screen in accordance with one or

more embodiments of the present invention.

[0057] FIG. 17 is a screen-shot that illustrates a home page screen in accordance with one

or more embodiments of the present invention.
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[0058] FIG. 18 is a screen-shot _that illustrates an edit profile dialog in accordance with

one or more embodiments of the present invention.

[0059]  FIG. 19 is a flowchart that illustrates a method for providing an interactive health

dashboard in accordance with one or more embodiments of the present invention.

[0060]  FIG. 20 is a flowchart that illustrates a method for displaying a profile tab in

accordance with one or more embodiments of the present invention,

[0061]  FIG. 21 is a screen-shot that illustrates an exemplary display of a profile tab in

accordance with one or more embodiments of the present invention.

[0062] FIG. 22 is a flowchart that illustrates a method for displaying a test tab in

accordance with one or more embodiments of the present invention.

[0063]  FIG.23A and 23B are screen-shots that illustrate exemplary displays of a test tab

in accordance with one or more embodiments of the present invention.

[0064] FIG. 24 is a flowchart that illustrates a method for conducting a health test in

accordance with one or more embodiment of the present invention.

[0065]  FIGS. 25A and 25B include a flowchart that illustrates a method for displaying an

interactive report tab in accordance with one or more embodiments of the present invention.

[0066] FIG. 26A to 26K are screen-shots that illustrate exemplary displays of a report tab

in accordance with one or more embodiments of the present invention.

[0067] FIG. 27 is a screen-shot that illustrates an exemplary display of a reviewer

interface in accordance with one or more embodiments of the present invention.

- [0068] FIG. 28 is a flowchart that illustrates a method of assessing health information for
a plurality of employees in accordance with one or more embodiments of the present

invention.

[0069]  FIG. 29 is a screen-shot that illustrates an exemplary display of a reviewer

homepage screen in accordance with one or more embodiments of the present invention,

DETAILED DESCRIPTION
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[0070] The present invention will new be described more fully hereinafter with reference
to the accompanying drawings in which embodiments of the invention are shown. This
invention may, however, be embodied in many different forms and should not be construed
as limited to the illustrated embodiments set forth herein, rather, these embodiments are
provided so that this disclosure will be thorough and complete, and will fully convey the

scope of the invention to those skilled in the art.

[0071]  In view of the Applicant’s recognition of the issues associated with presenteeism,
the Applicant engaged in investigations to assess the impact of “wellness programs” on the
health of employees. One internal study conduct indicated that certain wellness programs
improved productivity, improved work factors, and reduced employee’s risks for disease. The
study involved tracking a population of 1,157 employees from 2005-2011. The results of the
study indicate a shift of employees from higher risk categories (e.g., a high risk category for
employee’s diagnosed as being at risk for three or more conditions, such as risks for chronic
disease such as high blood pressure (BP), inactive, high body mass index (BMI), high fat
percentage, or the like) to lower risk categories (e.g., a low risk category for employee’s
diagnosed as being at risk for one or no conditions). More specifically, the results of the study
indicated a reduction of the number of employees in a high risk category (e.g., for employee’s
diagnosed as being at risk for three or more conditions) by 49.6%, a reduction of the number
of employees in a medium risk category (e.g., for employee’s diagnosed as being at risk for
two or more conditions} by 0.4%, and an increase in the number of employees in a low risk
category (e.g., for employee’s diagnosed as being at risk for one or no conditions) by 12.6%.
The results of the internal study also estimated a 6.4% reduction in medical claims cost (¢.g.,
a cost savings of approximately $3.4M for the study population of 1,157 employees) that can

be attributable to the wellness program and associated reduction in risks.

[0072]  Related internal studies have also indicated that such wellness programs have a
positive impact on employee work factors, including stress management, job satisfaction,
work engagement and productivity. For example, results of the study indicate that 60% to
75% of the employees agree with the position that the wellness programs provided
improvements in each of stress management, job satisfaction, work engagement and
- productivity, with only about 7% to 12% of the employees disagreeing with the position that

the wellness programs provided improvements in each of the areas.
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[0073] .The Aﬁplicant has recognized that such study resuits demonstrate the potential
effectiveness of wellness programs in reducing health risks, improving employee’s work
factors, and reducing health costs to employers. Based at least in part on the recognition of
the benefits of employee health programs as well as the limitations of existing health
programs, the Applicant has recognized the need for improved employee health programs
that can provide increased health and economic benefits to employees and employers, and has
developed a specially adapted health monitoring system and related methods that further
assist in monitoring the employee’s health and solving limitations of traditional health

monitoring programs.

[0074] - In some embodiments, provided is an employee health. monitoring .system that
provides for monitoring of an employee’s health, that provides feedback to the employee
regarding the current status of their health, that provides the employee with information to
guide the employee in a healthy lifestyle, and that provides the employee with reinforcing

information to encourage the employee to continue to engage in the healthy lifestyle.

[0075]  In certain embodiments, monitoring of the employee’s health includes monitoring
the employee while they are engaged in their day-to-day work activities within their work
environment. In some embodiments, various monitoring devices (¢.g., health sensors) are
placed in the employee’s work environment to collect health data that can be used to assess
various biometric and biomechanical characteristics (e.g., characteristics, conditions and
risks) of the employee, such as the employee’s body weight, body temperature, body fat
percentage, heart rate, blood pressure, blood glucose level, blood oxygenation level, body
poéition/posture, eye fatigue, neural activity, emotions, thoughts, facial
movements/expressions, motor skills, and the like. In certain embodiments, the monitoring
devices are integrated with the employee’s worksta.tion (e.g., in and around the employee’s
desk and computer workstation) such that the employee’s health can be monitored without
requiring the employee to leave their workstation to take part in a health test/exam. [n some
embodiments, for example, health sensors are integrated with a chair, a floor, a computer
mouse, or the like located in and around the employee’s workstation. In certain embodiments,
the health sensors provide multiple points of contact with the employee for collectin.g health
data (e.g., at least five points of contact, including a first point of contact with the head/eves,
a second point of contact with arms/hands, a third point of contact with torso/back/legs, a
fourth point of contact with feet of the employee, and a fifth point of contact with the
-15-
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head/brain of the employee).

[0076] In some embodiments, the health data collected and/or the health
characteristics/conditions identified can be used to identify/predict health risks for the
employee, such as risks for obesity, injury, diabetes, infection, circulation problems,
cardiovascular discase, cardiovascular accidents (e.g., stroke or heart attack), back injury, eve
dise_a_se, depression, fatigue, and/or the like., In certain embodiments, health risks are
determined via predictive analytics that use employee’s current and/or historical health
characteristicé/conditions. For example, where the recent health data for an employee
indicates a trend of increasing body weight for an employee, it may be predicted that the
employee is at risk for becoming obese within a given time period. In some embodiments, an
alert may be provided to the employee to make them aware of the predictions/risks. For
example, the employee 'may be presented with a listing of risks that correspond to predicted
health issues. Such predictions and corresponding alerts may enable the employee to
proactively improve their health before the associated risks escalate to a critical level. For
example, as a result of a prediction and alert that communicates to the employee that they are
at risk for becoming obese, the employee may have the motivation needed to change their
eating and exercise habits to avoid actually becoming obese. Thus, the system may provide
an environment for proactively predicting and responding to health risks before they escalate

into actual health conditions.

[0077] In some embodiments, the health data, characteristics, conditions and/or risks are
used to generate health plans for the employee. In certain embodiments, the health plans -
include preventative health plans that provide guidance to reduce health risks and/or promote
a healthy lifestyle. In some embodiments, the health plans provide a suggested nutrition plan
and/or a suggested exercise regime. In certain embodiments, the employee health monitoring
system provides coaching (e.g., suggestions) to help the employee follow through with the
‘health plan, In some embodiments, the health data, characteristics, conditions and/or plans

may be logged over time to generate a health proﬁle for the employee.

[0078] In some embodiments, the employee health monitoring system provides for
automated health testing based on a predetermined schedule. In certain embodiments, for
example, automated health test are executed continuously (e.g., constantly from 8am to 5pm)

or at regular intervals (e.g., hourly from 8am to 5pm). Such embodiments may enable the
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employee’s health to be monitored passively, with little to no effort from the employee. In
some embodiments, the employee health monitoring system provides for manually initiated
health testing. In certain embodiments, for example, an employee may select to initiate a
health test. Such embodiments may enable employees to take a more active role in the

monitoring of their health.

[0079] In some embodiments, the results of the health tests are provided to the employee
for review. In certain 'embodiments, for example, the health morﬁtoring system provides a
health report including the employee’s health profile information (e.g., the health data
collected, the health characteristics/conditions, and/or the health risks for the employee). In
some embodiments, the healtﬁ report is accessible by the employee at their work computer
(e.g., via a desktop widget, an interactive dashboard, and/or the like) such that the employee
can view the results at their convenience throughout the workday. Such embodiments may
enable the employee to receive real-time feedback regarding their health and immediately
make corresponding adjustments throughout the workday. In some embodiments, the results
of the health tests are provided to the employer or other interested parties (e.g., a physician)
for review. Such embodiments may enable the employer to monitor the health of some or all
of their employees such that they can readily identify health concerns/trends and take action
to alleviate _'those concerns/trends, thereby improving the work environment for the

employees.

[0080] In some embodiments, the health- monitoring system monitors the health profile
information to identify whether the employee is experiencing a health crisis (e.g., a stroke or
heart attack) and, in the instance the employee is experiencing a health crisis, transmits.
corresponding alerts. In certain embodiments, for example, upon determining that the
employee is having a heart attack based on the results of a health test, the health monitoring
system may forward an alert to emergency response personnel (e.g., police, fire, emergency
medical technicians (“EMT’s”) or the like). Such embodiments may help to ensure that the
employee receives prompt medical treatment in the event of a medical emergency at the

workplace.

[0081] Embodiments of the health monitoring system may provide a work environment
that promotes employee involvement in monitoring their health via a non-intrusive health

testing environment that enables the employee’s health to be monitored from the cenvenience
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of their workstation. Moreover, embodiments of the health monitoriﬁg system may provide
feedback that informs the employee of their current health, that identifies/predicts health risks
and goals based on the employee’s health and provides guidance to reduce the employee’s
health risks and attain the identified health goals. Although some of the embodiments are
described with regard to health data collected via a workstation (e.g., via sensors disposed
about an employee’s office), similar embodiments may be employed using health data
collected from any variety of sources. For example, the health data may be collected from an
employee workstation, from a mobile device that is capable of collecting health data from the
employee while they are working remotely (e.g., at a jobsite), at the workstation and/or
traveling there between, and any variety of other sources of health data. In such
embodiments, the health report and the resulting reports, interactive dashboard displays
and/or the like may be generated based on health data collected from any variety of sources
(e.g., the workstation, mobile device and/or the like) such that the employee’s health is
monitored while they are located in a variety of locations and conditions. Such embodiments
may provide a thorough representation and analysis of the employee’s health when they are

located at a workstation and/or away from the workstation.

[0082] FIG. 1 is a block diagram that illustrates an employee heath mohitoring system
(“system”) 100 in accordance with one more embodiments of the present invention. As
depicted, system 100 may include one or more em.ployee workstations 102, one or more
employer workstations (e.g., employer computers) 103, a server 104, a file server 106
coupled to a datastore 108, and a web server 110 connected to remote workstation 112 (e.g.,
remote computers). In some embodiments, the entities of the system 100 are’
communicatively coupled via a network 118. Datastore 108 may store health information 109
(e.g., personal profile information, health profile information, and/or the like) for one or more

employees.

[0083] In. some embodiments, the network 118 includes an element or system that
facilitates communications between entities of system 100. For example, the network 118
may include an electronic communications network, such as the Internet, a local area network
(“LAN™), a wide area (“WAN”), a wireless local area network (“WLAN™)} a cellular
communications network or the like. In some embodiments, the network 118 includes a
single network or combination of networks. For example, the employee workstations 102, thé
employér workstation 103, the server 104, the file server 106, and/or the web server 110, may
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be networked using a private/LAN, with the remote computers 112 (e.g., employee home
computers, emergency personnel computer devices, or the like) connected to the web server
104 via a WAN.

[0084] As described in more detail below, the employee workstations 102 may include
health sensors (“sensors”) 120 and/or an employee computer workstation (“employee
computer”) 130 for collecting employee health data that may be employed by the server 104
for use in monitoring an employee"s health. In some embodiments, the employee
workstations 102 are located in or include traditional employee work environments (e.g., an
employee’s office employee’s office, cubicle, assigned station on an assembly/manufacturing
line, or the like) such that the sensors 120 may collect health data from the employee while

the employee is working in their work environment,

[0085] In somé embodiments, the health data may includc measurements that can be used
to assess various biometric aspects of the employee’s health, such as one or more of body
temperature, body weight, body fat, heart rate, respiratory rate, blood pressure, blood oxygen
saturation (e.g., blood oxygenation), blood glucose level, neural/brain activity, and/or the
like. In somé embodiments, the health data may inélude measurements that can be used to
assess various biomechanical aspects of the employee’s health, such as one or more of body
'position, posture, muscle tension, eve fatigue, facial expression, motof skills, and/or the like.
Sensors that are used to acquire measurements for use in assessing various biometric aspects
of the employee’s health may be referred to as “biometric sensors”. Sensors that are used to
acquire measurements for use in assessing various biomechanical aspects of the employee’s
health may be referred to as “biomechanical sensors”. Sensors that are used to acquire
measurements that are indicative of both biometric and biomechanical aspects of the

employee’s health may be referred to as “biometric” and/or “biomechanical” sensors.

[0086] As discussed in more detail below, in some embodiments, the employee computer
130 may provide for collecting health data from the various sensors 120 and/or forwarding
corresponding health data to the server 104 for use in monitoring an employee’s health. For
examiale, in response to determining that employee health data needs to be collected (e.g.,
basedl on a request from the server 104, based on a request from the employee, a
predetermined test schedule, or the like), the employee computer 130 may monitor sensors

120 to collect health data (e.g., measurements) from the sensors 120, and forward the health
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data to server 104 for use in monitoring the health of the employee. Although certain
embodiments are described herein with regard to the employee computer 130 forwarding
health data to the server 104, it will be appreciated that in other embodiments, some or all of
the health data is provided directly to the server 104 (i.e., without having to pass the data
through the employee computer 130). For example, the sensors 120 may be communicatively
coupled to the server 104 via the network 118 (e.g., via a WLAN) such that they can transmit
heath data directly to the server 104.

[0087] FIG. 2 is a block diagram that illustrates an employee workstation 102 connected
to the server 104 in accordance with one or more embodiments of the present invention. In
some embodiments the employee workstation 102 includes an employee computer 130
communicatively coupled to one or more of the sensors 120 for collecting employee health
data 200. For example, emplioyee the computer 130 may be communicatively coupled to one
or more temperature sensors (e.g., thermocouples, IR sensors, etc.) 202, one or more blood
condition sensors (e.g., pule oximeters) 204, one or more blood pressure sensors (e.g.; blood
pressure cuffs) 206, one or more position sensors (e.g., force transducers) 208, one or more
body fat sensors (e.g., conductive contacts) 210, one or more three-dimensional (“3D%)
position sensors (e.g., 3D image/video sensors) 212, one or more audio sensors (e.g.
microphone) 214, one or more respiration sensors 216, one or more neural sensors 218,
and/or the like for collecting corresponding health data 200 (e.g., measufernents) therefrom.
In some embodiments, the healfh data 200 includes temperature data 200a, blood condition
data 200b, blood pressure data 200c, position data 200d, body fat data 200e, 3D position data
200f, audio data 200g, respiration data 200h and/or neural data 200i collected from
corresponding one of the sensors 120. The health data 200 may be provided to the server 104

for use in monitoring the employee’s health,

[G088] In some embodiments, the employee computer 130 is communicatively coupled to
the sensors 120 via a wired connection. For example, some or all of the sensors 120 may
include a communication cable extending between the respective sensor 120 and the
employee computer 130, In some embodiments, employee computer 130 is communicatively
coupled to the sensors 120 via a wireless connection. For example, some or all of the sensors
120 may communicate with the employee computer 130 via a wireless connection {(¢.g., a
Bluetooth connection, a wireless connection to a WLAN of network 118, and/or the like). In
some embodiments, the heath data 200 is transmitted from the sensors 120 to the employee
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computer 130 via the wired or wireless connection (e.g., a Bluetooth connection, a WLAN of
network 118, and/or the like). In some embodiments, the health data 200 is transferred
‘between devices of the system 100 via a physical memory medium such as a universal serial
bus (“USB”) memory stick (e.g., a flash drive). For example, the health data 200 acquired
from the sensors 120 may be downloaded from the sensors 120 and/or the employec.
computer 130 to a USB memory stick and may be uploaded from the USB memory stick to
another device of the system 100, such as the employee computer 130, the employer

computer 103, and/or the sever 104,

[0089] FIG. 3 is a block diagram that iflustratc.s components of the employee computer
130 in accordance with one or more embodiments of the present invention. In some
embodiments, the employee computer 130 includes a memory 300, a processor 302 and an
input/output {I/0) interface 304.

[0090] The mémory 300 may include non-volatile memory (e.g., flash memory, ROM,
PROM, EPROM, EEPROM memory), volatile memory (e.g., random access memory
(RAM), static random access memory (SRAM), synchronous dynamic RAM (SDRAM)),
bulk storage memory (e.g., CD-ROM and/or DVD-ROM, hard-drives), or the like. The
memory 300 may include a non-transitory computer readable storage medium having
program instructions 306 stored thereon that afe executable by a computer processor (e.g., the
processor 302) to cause the functional operations (e.g., methods/routines/processes) described
herein with regard to the employee computer 130. The progfam instructions 306 may include
an employee computer module 308 including program instructions that are executable by the
processor 302 to provide some or all of the functionality described' herein with regard to the

employee computer 130,

[0091]  The processor 302 may be any suitable processor capable of executing/performing
program instructions. The processor 302 may include a central processing unit (CPU) that
carries out program instructions (e.g., program instruction of the employee computer module
308) to perform arithmetical, logical, and input/output operations of the employee computer

130, including those described herein.

[0092] The 1/Q interface 304 may provide an interface for connection of one or more /0
devices to the employee computer 130. 1/O devices may include peripherals 310, sensors 120,

the server 104, and/or the like. The peripherals 310 may include, for example, graphical user
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interface displays (e.g., a cathode ray tube (CRT) or liquid crystal display (L.CD) monitor),
pointing devices (e.g., a computer mouse or trackball), keyboards, keypads, touchpads,
scanning devices, voice recognition devices, gesture recognition devices, printers, audio
speakers, microphones, cameras, and/or the like. The 1/0 devices (e.g., the peripherals 310,
the sensors 120, and the server 104) may be connected to the 1/O interface 304 via a wired or

wireless connection.

[0093]  The employee computer 130 may be employed to collect health data 200 from the
various sensors 120 and/or forward corresponding health data 200 to the server 104 for use in
monitoring the employee’s health. For example, in response to determining that health data
200 (e.g., temperature data 200a, blood condition data 200b, blood pressure data 200c,
position data 200d, body fat data 200e, 3D position data 200f, audio data 200g, respiration
data 200h, and/or neural data 200i} needs to be collected, the employee' computer 130 may
employ one or more of the sensors 120 capable of sensing/acquiring the needed health data
200 to acquire the needed health data 200, the employee computer 130 i’nay collect/store the
acquired health data 200 (e.g., store/queuve the acquired health data 200 in the memory 300},
and the employee computer 130 may forward the acquired health data 200 to the server 104

for use in monitoring the employee’s health.

[0094] In some embodiments, the employee computer 130 processes the raw/acquired
health data 200 to generate the corresponding processed health'data 200. For example, where
the employee computer 130 receives raw health data (e.g., temperature data 200a including a
voltage indicative of a sensed temperature), the employee computér 130 may process the raw
health data 200 to generﬁte a corresponding value (e.g., using a look-up table, equation or the
like to identify a temperature value corresponding to the voltage) that may be included in the
health data 200 transmitted to the server 104. Accordingly, in some embodiments, the health
data 200 may include the raw/acquired health data (e.g., a voltage value} and/or the processed
health data corresponding thereto (e.g., the temperature value corresponding to the voltage -

value). Similar processing may be provided for other type of data measurements.

[0095] In some embodiments, the employee computer 130 forwards thé health data 200
as the cbrresponding health data 200 is received. For example, the employee computer 130
may receive health data 200 from the sensors 120 and immediately forward the health data

with little to no delay such that continuous stream of health data is provided to the server 104 '
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for use in monitoring the employee’s health. In some embodiments, the employee computer
130 stores (e.g., queues or butters) the health data 200 for transmission at a later time. For
example, where a test routine requires that the employee computer 130 transmits a batch of
' the health data 200 at the end of a test cycle, transmits a batch of the health data 200 on a
regular interval (e.g., every ten minutes), or the like, the health data 200 received may be
stored in memory 300 of the employee computer 130 and may be queued or buffered in the -
memory 300 for transmission as a batch of health data 200 to server 104 at the end of the test

cycle, at the regular interval, or the like.

[0096] In some embodiments, the temperature sensor 202 includes thermocouplés, IR
sensors, or the like. During use, the temperature sensor 202 may transmit health data 200
indicative of a temperature sensed by the temperature sensor 202 (e.g., a temperature
méasurement). For example, where a temperature sensor 202 is positioned to acquire the
employee’s body temperature at a given location (e.g., at their, hand, back, or the like), the
employee computer 130 may receive, from the temperature sensor 202, temperature data

200a indicative of the temperature (e.g., 37°C (98.6 °F) at the given location.

[0097] In some embodiments, a blood condition sensor 204 includes pulse oximeters,
blqod glucose testing devices and/or the like. The Blood condition sensor 204 may include,
for example, the OctiveTech™ 300IH Pulse Oximeter manufactured by Nellcor™ or the
BCI™ 3301 Hand Held Pulse Oximeter manufactured by Smiths Medical™., During use, the
employee cdmputer 130 may receive health data 200 indicative of blood characteristics
sensed by the blood condition sensor 204. For example, Where a pulse oximeter is positioned
about the employee’s fingertip, the employee computer 130 may receive, from the pule
oximeter, blood condition data 200b indicative of various aspects of the employee’s blood,

such as the oxygenation (e.g., 95% oxygenation) at the employee’s ﬁﬁgertip.

[0098] In some embodiments, a blood pressure sensor 206 includes blood pressure cuffs
and/or the like. The Blood pressure sensbr 206 may include, for example, the UA-789PC
Extra Large Cuff sold by LifeSource™ and the CMS-08A Professional Upper Arm Blood
Pressure Monitor manufactured by CMS™, During use, the employee computer 130 may
receive health data 200 indicative of the employee’s blood pressure sensed by the blood
pressure sensor 206. For example, where a blood pressure cuff is positioned about the

employee’s wrist/arm, the employee computer 130 may receive, from the blood pressure cuff,
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blood pressure data 200c¢ indicative of the employee’s blood pressure (e.g., 90/60 mmHg).

[0099] In some embodiments, a position sensor 208 includes force transducers, such as
strain gauges, load cells and/or the like, During use, employee computer 130 may receive
health data 200 indicative of the force sensed by the position sensor 208. For example, where
a load cell is positioned in the employee’s chair and the employee is seated in the chair, the
employee computer 130 may recéive, from the load cell, position data 200d indicative of the
force sensed by the load cell that can be used to determine the weight of the emplovee (e.g., -
56.5 kg (124.6 ibs.). '

[00100] In some embodiments, a body fat sensor 210 includes conductive contacts that can
be used to sense resistivity in the employee’s body tissue and/or the like. During use, the
employee computer 130 may receive health data 200 indicative of the employee’s body fat
sensed by the body fat sehsor 210. For example, where conductive contacts are positioned in
the seat of the empl.oyee’s chair and the employee is seated in the chair, the employee
computer 130 may receive, from the conductive contacts, body fat data 200¢ including a
resistance measurement across the conductive contacts that is indicative of the body fat of the

employee.

[00101] In some embodiments, a 3D position sensor 212 includes 3D cameras or the like
that can be used to sense the employee’s body position. During use, the employee computer
130 may' receive health data 200 indicative of the physical p'ositi.on of the employee as sensed
by the 3D position sensor 212. For example, where a 3D position sensor 212 includes a video
camera positioned such that the employee is within the camera’s field of view, the employee
computer 130 may receive, from the 3D camera, 3D position data 200f (e.g., a three-
dimensional image/video) indicative of the position (e.g., head, arm, hand, torso, leg, and feet

position and/or posture) of the employee.

[00102] In some embodiments, an audio sensor 214 includes a microphone or the like for
acquiring audio data (e.g., words spoken by the employee). During use, the employee
computer 130 may receive health data 200 indicative of the audio data sensed by the audio
sensor 214. For example, where the audio sensor 214 includes a microphone, the employee
computer 130 may receive, from the audio sensor 214, audio data 200g (e.g., an audio feed)

indicative of words spoken by the employee.
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[00103] In some embodiments, respiration sensor 216 includes a device for sensing the
employee’s respiration rate (e.g., number of breaths taken within a set amount of time,
typically sixty seconds. During use, the employee computer 130 may receive health data 200
indicative of the respiration rate (“RR”) of the employee sensed by the respiration sensor 216.
For example, the employee computer 130 may receive, from the respiration sensor 216,
respiration data 200k indicative of number of breaths taken by the employee over sixty

seconds (e.g., 15 breaths per ﬁ}inute).

[00104] In some embodiments, the neural sensor 218 includes a device (e.g., an electrode)
for sensing brain activity (e.g., neural activity) of the employee. In some embodiments, the
neural sensors 218 may employ electroencephalography (“EEG”) to measure neuro-signal
Voltagé fluctuations resulting from ionic current flows within the neurons of the brain. EEG
may refer to recording of the brain’s spontaneous electrical activity over a short period of
time {e.g., twenty;forty minutes) from a plurality of the neural sensors 218 disposed on the
employee’s scalp. For example, a plurality of the neural sensor 218 (e.g., sixteen neufal
sensors/channels) may be disposed about the employee’s scalp to detect neuro-signals (e.g.,
inchuding alpha, beta, gamma, and delta waves) that can be used o determine the employee’s
brain state, including, for example, their emotional state (e.g., happy, sad, excited, etc.),
thoughts (e.g., cognitive thoughts, subconscious thoughts, intent, etc.), facial movements
(c.g., facial expressions), motor funétions and/or the like. During use, the employee computer
130 may reccivé health data 200 indicative of the employee’s neural activity sensed by the
plurality of neural sensors 218. For example, the empldyee computer 130 may receive, from
the neural sensors 218, neural data 2001 indicative of the sensed neuro-signals. In some
embodiments, neural sensors 218 may include dry electrodes that can be used to sense neuro
signals. Such dry electrodes may require minimal or no skin preparation for disposing the
contact on the employee’s scalp. As described herein, neural sénsor 218 maybe provided via
a headset and/or in various surfaces that contact/support the employee’s head, such as a

headrest of a chair/seat.

[00105] In some embodiments, some or all of the sensors 120 may be located throughout
the employee’s workstation 102 and surrounding workstation environment. For example,
various ones of the sensors 120 may be located at or near the employee’s desk, chair,

computer, or the like.
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[00106] FIG. 4 is a diagram that illustrates an exemplary workstation environment 400 in
accordance with one or more embodiments of the present invention. In some embodiments,
the workstation environment 400 includes a location at which the employee 401 spends some
or all of their work day (e.g., eight hours or more). For example, the workstation environment
400 may include the employee’s office, the employee’s cubicle, the employee’s assigned
station on an assembly/manufacturing line, or the like. In some embodiments, the workstation
environment 400 includes an employee workstation 102, The workstation 102 may include
devices, furniture and the like that facilitate the employee in accomplishing their work duties.
For example, the workstation 102 may include a workstation surface 402 (e.g., a desk), floor
403, a chair 404, and the émployee computer 130. In some embodiments, the employee
computer 130 may include various peripherals, such as a computer mouse (“mouse™) 408, a
computer keyboard 410, a éomputer display (e.g., computef monitor) 412, an audio headset

414 (e.g., a Bluetooth headset including a speaker and/or a microphone), or the like.

[00107] In some embodiments, the area around the workstation 102 may define a
workstation zone 420. In some embodiments, the workstation zone 420 includes an area (e.g.,
a three-dimensional region) in which the employee typically resides during some or all of
their workday. For example, as depicted by the dashed lines of FIG. 4, the workstation zone -
420 may include the region immediately in front of the computer display 412 and including
the location of the empioyee’s chair 404. As the employee 401 may be expected to spend a
great deal of time within the zone 420, the zone 420 may be a region in which it is desirable
to gather information (e.g., health data) relating to the employee’s actions and géneral health

while located therein.

[00108] The workstation 102 may include one or more of the sensors 120 for acquiring
health data relating to the employee’s actions and general health while located in or near zone
© 420. Tn some embodiments, the sensors 120 include one or more biometric and/or
biomechanical sensors. For example, the sensors 120 may include one or more temperature
sensors (e.g., thermocouples, IR sensers, etc.) 202, one or more blood condition sensors (e.g.,
pule oximeters) 204, one or more blood pressure sensors (e.g., cuff) 206, one or more
position sensors (e.g., force transducers) 208, one or more body fat sensors (e.g., conductive
contacts) 210, one or more 3D position sensors (e.g., video sensors) 212, one or more audio
sensors {e.g., microphones) 214, one or more respiration sensors 216, one or more neural
sensors (e.g., electrodes) 218 and/or the like for sensing health data 200 indicative of the
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employee’s biometric health (é.g., the émployee’s body temperature, body weight, body fat,
heart rate, respiratory rate, blood pressure, blood oxygenation, blood glucose level, neural
activity, and/or the like) and/or biomechanical health (e.g., the employee’s body position,

posture, muscle tension, eye fatigue, facial expression, motor skills, and/or the like).

[00109] In some embodiments, various sensors 120 are integrated with areas/components
of the workstation 102. For example, one or more temperature sensors 202, body fat sensors
210, position sensors 208, and/or the like may be integrated with the chair 404 (e.g., via a
chair pad system (“chair pad™) 450 disposed on or integrated with the employee’s chair 404).
As another example, one or more temperature sensors 202, body fat sensors 210, position
sensors 208, and/or the like may be integrated with the floor 403 underfoot of the employee
(e.g., via a floor mat system (“floor pad”) 460 disposed on or integrated with the floor 403 of
the workstation environment 400). As yet another example, one or more temperature sensors

202, blood condition sensors 204, blood pressure sensors 206 and/or the like may be
| integrated with the mouse 408 or other peripheral devices of the erriployee computer 130
(e.g., via a mouse system 470). As another éxample, one or more neural sensors 218 may be
integrated into a neuro-headset system (“neuro-headset”) 480 worn on the head of the

employee.

[00110] FIG. 5 is a is a block diagram that illustrates a workstation 102 including
integrated sensors 120 in accordance with one or more embodiments of the present invention.
Such an integration of the sensors 120 within the workstation environment may help to
reduce the physical profile of the sensors 120, reduce distractions to the employee 401 that
may otherwise be caused by the presence of the sensors 120 and/or enhance the ease of use to
the employee 401 by allowing the health data 200 to be acquired while the employee is
engaging in their day-to-day work duties. For example, the sensors 120 may be able to
passively acquire health data 200 without requiring the employee to take special efforts to

engage in a health test.
[00111]  Chair Pad:

[00112] FIGS. 6A-6C are perspective views of the chair 404 and the chair pad 450
specially adapted to include sensors 120 for use in monitoring an employee’s health in
accordance with one or more embodiments of the present invention. As depicted, the chair

404 may include a seat 602, a back 604 and a pedestal 606. The seat 602 may include an
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upper/seating surface 602a, a right side 602b, a left side 602c, a front sidé 602d and a back
side 602e. The back 604 may include a front surface 604a, a right side 604b, a left side 604c,
a top side 604d and a bottom side 604e.

[00113] In some embodiments, the chair 404 includes the chair pad 4350 disposed thereon
and including various sensors 120 (e.g., see FIGS. 6A, 6B and 6C). In some embodiments,
the chair pad 450 is disposed across one or more surfaces of the chair 404 such that the
employee comes into contact with the sensors 120 of the chair pad 450 while seated in the
chair 404. For example, the chair pad 450 may include a seat-pad 610 that is a disposed
across upper/seating surface 602a of seat 602 and/or a back-pad 612 disposed across front
surface 604a of back 604. Seat-pad 610 may support or otherwise contact the employee’s
upper-legs and/or buttocks while seated in chair 404. Back-pad 612 may support or otherwise

contact the employee’s back while seated in chair 404,

[60114] In some embodiments, the secat-pad 610 and the chair-pad 612 are
communicatively coupled. For example, a wired connection may be provided between the
seat-pad 610 and the back-pad 612 to facilitate the transmission of power to the various
sensors 120 and/or a chair pé,d controller 650. A wired or wireless connection may be
provided between the seat-pad 610 and the back-pad 612 to facilitate communication of
control sighals, the health data 200 sensed by the sensors 120, and/or the like between the

various sensors 120 and/or a chair pad controller 650.

f00115] In some embodiments, the chair pad 450 includes two separate portions disposed
on the seat 402 and back 404 of the chair 304. For example, as depicted in FIG. 6A, the chair
pad 450 includes a seat-pad 610 coupled to the seat 602 of the chair 4l04 and a separate back-
pad 612 coupled to the back 604 of the chair 404. Such an embodiment may be beneficial as
it may reduce the weight/profile of the chair pad 450 as it does not include additional material
that may increase the weight of the chair pad 450 or interfere with the employee’s work

duties while seated in the chair 404,

[00116]  In some embodiments, the chair pad 450 includes a contiguous pad including two
conjoined portions disposed on the seat 402 and the back 404 of the chair 304. For example,
as depicted in FIG. 6B, the chair pad 450 may include a c'ontiguous elongated pad having the
seat-pad 610 coupled to the seat 602 of the chair 404, the back-pad 612 coupled to the back

604 of the chair 404 and an intermediate pad portion 613 spanning the distance between the
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seat-pad 610 and the back-pad 612. Such an embodiment may be beneficial as it provides a
single unit that can be transported easily, Moreover, where a wired connection is provided
between the seat-pad 610 and the chair-pad 612, the wires may be disposed with the
intermediate pad portion 613, thereby reducing or eliminating exposed wiring that may
otherwise interfere with the employee’s work duties while seated in the chair 404, Where, as
“described herein, the chair pad 450 includes a wireless connection to external devices (e.g.,
the employee computer 130) and a battery 651 for powering the components of the chair pad
450, the contiguous pad may include a completely self-contained unit including the SeNSOrS
120, the chair pad controller 650, and the battery 651, wiring (e.g., between the sensors 120,
the chair pad controller 650, and/or the battery 651) is housed within a shell/éover/casing 616
of the chair pad 450 . Such an embodiment may be aesthetically pleasing as it appears to be a
simple chair pad (e.g.. with no external wiring or components) ‘disposed on the chair 404.
Moreover, such an embodiment may eliminate exposed wiring or components that may

otherwise interfere with the employee’s work duties while seated in the chair 404.

[00117] In some embodiments, the chair pad 450 includes various sensors 120 that can be
used to collect heath data 200. For example, the chair pad 450 may include one or more
temperature sensors 202, body fat sensors 210, position sensors 208, and/or the like. In some
embodiments, the various sensors 120 of the chair pad 450 may sense/measufe various
aspects of the employees biome’cric and/or biomechanical health and may transmit
corresponding health data 200 (e.g., temperature data 200a, position data 200d, body fat data
200e, and/or the like) to another device of system 100 (e.g., to a chair pad controller, to the

employee computer 130 and/or the server 104) for use in monitoring the employee’s health.

[00118] In some embodiments, the chair pad 450 includes one or more temperature
sensors 202 disposed within the seat-pad 610 and/or the back-pad 612. For exémple, in the
illustrated embodiment, the chair-pad 450 includes a temperature sensor 202, including two
temperature transducers 620, disposed on a front surface of the back-pad 612. The
temperature transducers 620 may include infrared sensors, thermocouples and/or the like
adapted to sense the employee’s body temperature and transmit corresponding temperature

data 200a to the chair pad controller, the employee computer 130 and/or the server 104.

[00119] 1In some embodiments, the temperature transducers 620 are centered or

approximately centered on back-pad 612 such that the temperature transducers 620 contact an
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employee’s back while the employee is seated in the chair 404. For example, a pair of the
temperature transducers 620 may be provided on the back-pad 612 approximately equidistant
from the top-side 604d and the bottom-side 604¢ of the back 604 of the chair 404, with the
two temperature transducers 620 approximately centered about a back-midline 626 that
approximately bisects the back 604 of the chair 404 such that a first of the two temperature
transducers 620 is disposed to the left of the back-midline 626 (¢.g., closer to a left-side 604c
of the back 604 of the chair 404) and a second of the two temperature transducers 620 is
disposed to the right of the back-midline 626 {e.g., closer to a right-side 604b of the back 604
of the chair 404). A measurement from the teniperature transducers 304 can be used for
determining a temperature at the loeation of each the respective temperature transducers 620
using techniques that are known to those skilled in the art. For example, where the
temperature transducers 620 include a thermocouple, a voltage (V) measurement from each
of the temperature transducers 620 can be used to determine a temperature at the location of
each of the respective temperature transducers 620 using techniques that are known to those

skilled in the art.

[00120]  Although the illustrated embodiment includes two temperature transducers 620
disposed on the back—pad 604, other embodiments may include any number of temperature
transducers 620 located in any variety of suitable locations. In some embodiments, one o
more temperature transducers 620 may be centered or approximately centered on the scat-pad
610 and/or the back-pad 612 such that the employee’s body temperature at the respective
locations can be determined. For example, an additional pair of temperature transducers 304
may be approximately centered in seat-pad 610 (e.g., in a location that is the same or similar
to the illustrated locations of contact peints 624). In such a configuration, the employee may

contact some or all of the four temperature transducers 304 while seated in chair 104,

[00121] In some embodiments, the chair pad 450 includes one or more position sensors
208 disposed within the seat-pad 610 and/or the back-pad 612. For example, in the illustrated
embodiment, the chair pad 450 includes a position sensor 208, including force transducers
622, disposed on an upper surface of the seat-pad 610 and the front surface of the back-pad
612. Force transducers 622 may include a load cell, a strain gauge, or the like adapted to
sense force and transmit corresponding position data 200d (e.g., indicative of the forces
sensed) to the chair pad controller, the employee computer 130 and/or the server 104. In
some embodiments, such position data 200d may be used to determine the physical position
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of the employee within fhe chair 404, the employee’s weight or the like using techniques that
are known to those skilled in the art, For example, the position data 200d may be used to
determine when the employee is seated in the chair 404 (e.g.,‘when the force sensors 208 in
the seat-pad 610 sense a force), when the employee is leaning against the back 604 of the
chair 404 (¢.g., when the force sensors 208 in the back-pad 612 sense a relatively high force
indicative of the employee resting against the back 602), or the like, In addition to the
position data 200d (e.g., from the force transducers 622), other data (e.g., temperature data
200a from the temperature transducers 620) may be used to determine how the employee is
positioned in the chair 404 (e.g., whether the employee is reclining (e.g., by detecting an
increase in the force and/or temperature sensed by the force transducers 622 and/or the

temperature transducers 620 located in the back-pad 612).

[00122]  Although the illustrated embodiment includes force transducers 622 disposed on
the seat-pad 610 and the back-pad 612, other embodiments may include any number of force
transducers 622 located in any variety of sﬁitable locations. Fdr example, a force
transducer(s) 622 may be located on one of the seat-pad 610 or the back-pad 612. In some
embodiments, multiple force transducers 622 are located in the seat-pad 610 and/or the back-
| pad 612. For example, force transducers 622 may be provided in locations similar to those
described herein with regard to the temperature transducers 620 and/or the contact points 624.
In an embodiment where multiple force transducers are provided, the system 100 may be able
to more accurately determine how the employee is positioned within the chair. For example,
where four force transducers 622 are pfovided on the left and right sides of the seat-pad 610
and the back-pad 612, the forces sensed by the transducers may be used to determine whether
the employee is leaning to one side based on force transducers 622 on that side sensing a
higher force than the force transducer 622 on the opposite side. In some embodiments, force
transducers 622 are disposed on toward the front 602d and/or the back 602¢ of the scat-pad
610 to enable a determination of whether the employee is leaning backward or forward in
their chair (e.g., sitting on the edge of their chair). For example, where force transducers 622
are provided on the front and back of the seat-pad 610, the forces sensed by the force
transducers 622 may be used to determine whether the employee is leaning forward or
backwards bésed on the front force transducer 622 sensing a higher force than the back force
transducer 622 indicative of the employee leaning forward in the chair 404 and/or the rear

force transducer 622 sensing a higher force than the front force transducer 622 indicative of
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the employee leaning back in the chair 404,

[00123] In some embodiments, the chair pad 450 includes one or more body fat sensors
210 disposed within seat-pad 610 and/or back-pad 612. For example, in the illustrated
embodiment, the chair-pad 450 includes a body fat sensor 210, including two conductive
(e.g., metallic) contact points 624, disposed on an upper surface of the seat pad 610. Body fat
sensor 210 may sense reSisti\fity between the contacts 624 and transmit corresponding body
fat data 200e. For example, where the body fat sensor 210 is disposed on a seating surface of
the chair 404 such that the two contact points 624 contact the employee’s upper legs and/or
buttocks region, a current may be induced between the metallic contact points 624 to
sense/measure a resistivity between the contact pbints (e.g., through the employee’s body
tissue) and body fat data 200e indicative of the resistivity measurement may be forwarded to

the chair pad controller, the employee computer 130 and/or the server 104.

[00124] In some embodiments, the contact points 624 are approximately centered on the
seat-pad 610 such that they contact the backside of the employee’s right and left legs and/or
the right and left portions of the employee’s buttocks while the employee is sea{ed in the
chair 404, For example, the contact points 624 may be centered on the seat-pad 610 such that
they are approximately equidistant from the front side 602d and the back side 602¢ of the seat
404, with the two contact points 624 approximately centered about a seat-midline 628 that
approximately bisects the seat 602 such that a first of the two contact points 624 is disposed
to the right of the seat-midline 628 (e.g., closer to a right-side 602b of the seat 404) and a
second of the two contact points 624 is disposed to the left of the seat midline 626 (e.g.,
closer to the left-side 602c of the seat 602 of the chair 404). In such a configuration, the
employee may sit across both of the contact points 624 such that the first and second of the
contact points 624 contact the backside of the employee’s right and left legs/buttock,
respectively, and a resistivity measurement between the contact points 624 can be
sensed/measured for use in assessing the employee’s body fat or related health information.
For example, a current (I) may be induced between the two contact points 624, a voltage (V)
between the two contact points 624 can be sensed/measured, the current (I) and voltage (V)
can be used to determine a resistance/resistivity (R) through the portion of the employee’s
body spanning the contact points 624, e.g., using the equation Voltage (V) = Current (I) *
Resistance (R), and the determined resistivity medsurement can be used to determine the
employee’s body fat using techniques that are known to those skilled in the art.
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[00125]  Although the illustrated embodiment includes a body fat sensor 210 including two
contact points 624 disposed on the seat 602 of the chair 404, other embodiments may include
one or more body fat sensors 210 including any number of contact points 624 located in any
variety of suitable locations. In some embodiments, one or more contact points 624 are
provided on each of the seat-pad 610 and the back-pad 612 such that the employee’s body fat
can be determined using a resistivity measurement between the contact point(s) 624
positioned at the employee’s back (e.g., contact point(s) on back-pad 612) and/or bottom
(e.g., contact point(s) 624 on seat-pad 610}, For example, a pair of contact points 624 may be
provided on the back-pad 612 (e.g., in a location that is the same or similar to the illustrated
locations of temperature transducers 620). In such a configuration, the¢ employee may contact
some or all four contact points 624 while seated in the chair 404. Thus, for example,
resistivity measurements can be determined between the right and left contact points 624 of
the back 604 of the chair 404, between the right contact points 624 of the seat 602 and the
back 604 of the chair 404, and/or between the left contact points 624 of the seat 602 and thé
back 604 of the chair 404.

[00126] In some embodiments, the chair pad 450 includes a cable 630 that can be coupled
to an external device (e.g., the employee computer 130) for communicating data and/or
receiving power. For example, the cable 630 may include a USB cable that is plugged into a
USB port of the I/O interface 304 of the employce computer 130. The chair pad 450 may
receive power via the cable and/or may transmit health data 200 via the cable. In some
embodiments, the chair pad 350 may have a wireless connection (e.g., Bluetooth connection,
WLAN connection, or the like) with the employee computer 130 and/or the server 104. In
such an embodiment, the chair pad 450 may also include the battery 651 for a power source
such that the chair pad 450 is not physically tethered to the employee computer 130 or other

components of system 100,

[00127]  In some embodiments, the surface of the chair 404 includes sensors 120 integrated
therein in a similar manner to the chair pad 450 such that health data 200 may be acquired
without the need for a separate chair pad 350, For example, as depicted in FIG. 6C, the chair
404 may include sensors 120 (e.g., temperature sensors 202, positions sensors 208, and/or
body fat sensors 210) disposed/integrated in the front surface 604a of the back 604 of the
chair 404 and/or the top surface 602a of the seat 602 of the chair 404. Although embodiments
are described herein with regard to components of the chair pad 450, it will be appreciated . |
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that similar components may be integrated into the chair 404 to provide the chair 404 with
similar functiohality described with regard to the chair pad 350. For example, the chair 404
may include a controller 650 (e.g., that is the same or similar to the chair-pad controller
described herein) for communicating with the sensors 120 integrated within the chair 404
and/or external devices (e.g., the employee computer 130) and a battery 651 integrated

therein for powering the controller 650 and/or the sensors 120.

[00128] FIG. 6D is a block diagram that illustrates components of the chair pad 450 in
accordance with oné or more embodiments of the present invention. In some embodiments,
the chair pad 450 includes a chair pad controller 650 for controlling the operational aspects of
chair pad 450. For example, the chair pad controller 650 méy provide for allocating power to
the various sensors 120 of the chair pad 450, collecting the health data 200 from the various -
sensors 120 of the chair pad 450 and/or transmitting the collected health data 200 to the

employee computer 130 and/or the server 104,

[60129] In.some embodiments‘,'fhe chair pad controller 650 includes a memory 652, a
processor 654 and an input/output (I/O) interface 656. The chair pad controller 650 may be a
microcontroller device such as STMicroelectronics, ST10 (16-bit) and STM32 (32-bit);
Atmel, AVR32 (32-bit) and AT91SAM (32-bit); Freescale ColdFire (32-bit); Hitachi SuperH
(32-bit); and the Hyperstone E1/E2 (32-bit, full integration of RISC and DSP on one

processor core), which is adapted for use in the functions described herein.

[00130] The memory 652 may include non-volatile memory (e.g.,' flash memory, ROM,
PROM, EPROM, EEPROM memory), volatile memory (e.g., random access memory
(RAM), static random access memory (SRAM), synchronous dynamic RAM (SDRAM)),
bulk storage memory (e.g, CD-ROM and/or DVD-ROM, hard-drives), or the like. The
memory 652 may include a non-transitory compﬁter readable storage medium having
program instructions 658 stored thereon that are executable by a computer processor (e.g., the
processor 654) to cause the functional operations described herein with fegard to the chair
pad 450, The program instructions 658 may include a chair pad module 660 including
program instructions that are executable by the processor 654 to provide some or all of the

functionality described herein with regard to the chair pad 450.

[00131]  The processor 654 may be any suitable processor capable of executing/performing

program instructions, The processor 634 may include a central processing unit (CPU) that
-34-



WO 2013/006622 PCT/US2012/045410

carries out program instructions (e.g., of the chair pad module 660) to perform arithmetical,

logical, input/output and other operations of chair pad 450, including those described herein.

[00132] The /O interface 656 may provide an interface for connection of one or more /O
devices to the chair pad controller 650. I/O devices may include the sensors 120 (e.g.,
temperature sensors 202, position sensors 208, and/br body fat sensors 210), power source(s)
662 (e.g., a battery 651, AC/DC power delivered via cable 630, or the like), external
device(s) 664 (e.g., the employee computer 130 and/or server 104), and/or the like. The 7o)

devices may be connected to 1/0 interface 656, via a wired or wireless connection.

[00133] FIG. 6E is‘a block diagram that illustrates an exemplary chair pad system 670 in
accordance with one or more embodiments of the present invention. The chair pad system
670 includes the chair pad 450 having a chair pad controller 650 coupled to one or more
temperature transducers 620, one or more force transducers 622, one or more conductive
contacts 624, a battery 651, and a wireless antenna 668. In some embodiments, the chair pad
controller 650 employs the temperature transducers 620, the force transducers 622, and/or the
conductive contacts 624 to collect corresponding measurements. For example, where the
temperature transducer 620 includes a thermocouple, to take a temperature measurement, the
éhair pad controller 650 may take a voltage measurement across two leads connected to the
thermocouple of the temperature transducer 620, the measured voltage being indicative of the
temperature sensed by the température transducer 620. Where, for example, the force
transducers 622 includes a strain gauge, to take a force measurement, the chair pad controller
650 may induce a current (I) across two leads connected to the strain gauge and take a
measuremerit of voltage (V) across the two leads to determine a resistance (R} across the two
leads that is indicative of the force sensed by the force transducer 622. As a further example,
to take a body fat measurement, the chair pad controiler 650 may induce a current (I) across
two conductive contacts 624 and take a measurement of voltage (V) across the two
condur_:tive contacts 624 to determine a resistance (R) across the contacts 624 that is
indicative of the body fat for the employee. In some embodiments, the battery 651 provides
power to operate the controller 650 and/or provides the power required to take a measurement
from the temperature transducers 620, force transducers 622, and/or .conductive contacts 624.
In some embodiments, the wireless antenna includes a Bluefooth transceiver or other wireless
transceiver for use in communicating with the employee computer 130 (e.g., via a
complementary transceiver of computer 130). |
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[00134] FIG. 6F is a flowchart that illustrates a method 680 of operating the chair pad 450
in accordance with one or more embodiments of the present invention. Method 680 may
include monitoring the need for health data 200, as depicted at block 682. In some
embodiments, monitoring the need for health data includes determining whether or not there
is a need to collect health data 200 (i.e., take a measurement) from one or more of the sensors
120 (e.g., the temperature transducers 620, the force transducers 622, and/or the conductive
contacts 624) of the chair pad 450. In some embodiments, the need for health data 200 is
identified based on a request from another component of system 100. For example, the chair
pad controller 650 méy determine that there is a need to collect health data 200 in response to
a request for the health data 200 (e.g., a request to iﬁitiate a health test and/or a Query for the
health data 200) received from the computer 130, the server 104 and/or the employee 401.

[00135] Where it is determined that health data 200 is not needed, at block 684, method
680 may include returning to monitoring the need for health data 200, as depicted at block
682, Where it is' determined that health data 200 ié needed, at block 684, method 680 may
include proceeding to monitoring of the sensors 120 (e.g., the temperature transducers 620,
the force transducers 622, and/or the conductive contacts 624) to collect the health data 200,
as depicted at block 686. In some embodiments, monitoring the sensors 120 to collect the
health data 200 includes monitoring the particular sensors 120 that provide the particular
health data 200 needed. Where the heath data 200 needed includes the employee’s body
temperature, body position and/or body fat, monitoring the sensors 120 to collect the health
data 200 may include, for example, the chair pad controller 650 taking measurements from
the teinperature transducers 620, the force transducers 622, and/or the conductive contacts
624, respectively, to collect health data 200 including measured voltages indicative of body
temperature, measured resistances indicative of forces, and/or measured resistances indicative

of the employee’s body fat.

[00136] Method 680 may include storing the health data 200, as depicfed at block 688. In
some embodiments, storing the health data 200 includes storing the collected health data 200
in local or remote memory. For example, the chair pad controller 650 may store the measured
voltages indicative of body temperature, measured resistances indicative of forces, and/or
measured resistances indicative of the employee’s body fat in the memory 652. In some
embodiments, storing the heath data 200 includes buffering/queuing the health data 200 for
transmission at a later time.

-36~



WO 2013/006622 PCT/US2012/045410

[00137] Method 680 may include transmitting the health data 200, as depictéd at block
690. In some embodiments, transmitting the health data 200 may include transmitting the
health data 200 to another component/entity of system 100. For example, the chair pad
controller 650 may transmit the health data 200 (e.g., collected via the sensors 120 of the
chair pad 450 and stored in the memory 652), to the computer 130 and/or the server 104 for
use in monitoring the health of the employee. In some embodiments, the health data 200 is
transmitted via a wired or wireless communication. For example, where the chair pad 450 is
connected to the computef 130 and/or the server 104 via data cables (e.g., via cable 630) the
chair pad controller 650, may transmit some or all of the health data 200 to the computer 130
and/or the server 104 via the data cables. Where the chair pad 450 is in wircless
communication with the computer 130 and/or the server 104 (¢.g., via Bluetooth connection,
WLAN connection, or the like), the chair pad controller 650 may transmit some or all of the
health data 200 to the computer 130 and/or the server 104 via wireless communication. For
example, the chair pad controller 650 may communicate the health data 200 to the computer

130 and/or the server 104 via wireless antenna 668,

[00138] In some embodiments, after transmitting the health data 200, method 680 may
progress back to monitoring the need for health data 682. Where for example, the request for
health data is still active and/or another request for health data is received, the chair pad
controller 650 may execute another iteration of monitbring the sensors to collect health data,

storing the health data and/or transmitting the health data.

[00139] It will be appreciated that the method 680 is an exemplary embodiment of a
method that may be employed in accordance with techniques described herein, The method
680 may be may be modified to facilitate variations of its implementations and uses. The
method 680 may be implemented in software, hardware, or a combination thereof. Some or
all of the method 680 may be implemented by one or more of the modules/applications
déscribed herein, such as chair pad module 660. The order of the method 680 méy be

changed, and various elements may be added, reordered, combined, omitted, modified, etc.
[00140} - Floor Mat:

[00141]  FIG. 7A is a perspective view of the floor mat 460 speciaily adapted to include
sensors 120 for use in monitoring an employee’s health in accordance with one or more

embodiments of the present invention. During use, the floor mat 460 may be disposed on the
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floor within the workstation 102 and the employee may stand on the floor mat 460 or
otherwise rest their feet (e.g., with or without their shoes on) on the floor mat 460. As
depicted, the floor mat 460 may include a mat 702. The mat 702 may include an upper
surface 702a, a left side 702b, a right side 702¢, a front side 702d and a back side 702e.

[00142] In some embodiments, the floor mat 460 may include various sensors 120 that can
be used to collect heath data 200. For example, the floor mat 460 may include one or more
temperature sensors 202, body fat sensors 210, position sensors 208, and/or the like. In some
embodiments, the various sensors 120 of the floor mat 460 may sense/measure various
aspects of the employees biometric and/or biomechanical health and may transmit
corresponding health data 200 (e.g., temperature data 200a, position data 200d, body fat déta
200e, and/or the like) to another device of system 100 (e.g., to a floor mat controller, the

employee computer 130 and/or the server 104) for use in monitoring the employee’s health.

[00143] In some embodiments, the floor mat 460 includes one or more tempefature
sensors 202 disposed within the mat 702. For example, in the illustrated embbdiment, the
floor mat 460 includes a temperature sensor 202 including two temperature transducers 62{
disposed on the upper surface 702a of the mat 702. Temperature transducers 620 may include
infrared sensors, thermocouples and/or the like adapted to sense the cmployeé’s body
temperature and transmit corresponding temperature data 200a to the floor mat controller, the

employee computer 130 and/or the server 104,

[00144] In some embodiments, the floor mat 460 includes one or more position sensors
208 disposed within the mat 702. For example, in the illustrated embodiment, the floor rﬁat
460 includes a position sensor 208 including force transducers 622, disposed on the upper
surface 702a of mat 702. Force transducers 622 may include a load cell, a strain gauge, or the
like adapted to sense force and transmit corresponding position data 200d to the floor mat
controller, the employee computer 130 and/or the server 104. In some embodiments, such
position data 200d may be used to determine the physical position of the employee (e.g.,
whether the employees feet ére positioned on the mat 702, etc.), the employee’s body weight
and/or the like. |

{00145] In some embodiments, the floor mat 460 includes one or more body fat sensors
210 disposed within the mat 702, For example, in the illustrated embodiment, the floor mat

460 includes a body fat sensor 210 including two conductive (e.g., metallic) contact points
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624 disposed on the upper surface 702a of the mat 702. The body fat sensor 210 may sense
resistivity between the contacts and transmit corresponding body fat data 200e to the floor
mat controller, the employee computer 130 and/or the server 104. For example, where the
body fat sensor 210 is disposed on the upper surface 702a of the mat 702, such the two
contact points 624 contact the employee’s feet (e.g., when the employee’s shoes are
removed), a current may be induced between the contact points 624 to sense/measure a
resistivity there between (e.g., through the employee’s lower body tissue) and body fat data
200e including the resistivity measurement may be forwarded to the floor mat controiler, the

employee computer 130 and/or the server 104,

[00146] In some embodiments, the temperature transducers 620, the force fransducers 622
and/or the conductive contacts 624 may be centered or approximately centered on the upper
surface 702a of the floor mat 460 such that the temperature transducers 620, the force
transducers 622 and/or the conductive contacts 624 contact an employee’s right and left
feet/shoes while the employee is seated in the chair 404 or is standing on the floor mat 460.
For example, a pair of the temperature transducers 620, the force transducers 622 and/or the
conductive contacts 624 may be provided on the upper surface 702a of the ﬂéor mat 460
approximately centered about a floor mat-midline 728 that approximately bisects the upper
surface 702a of the floor mat 460 such that a first of the temperature transducers 620, the
force transducers 622 and/or the conductive contacts 624 is disposed to the left of the mat-
midline 728 (e.g., closer to the left-side 702b of the floor mat 460) and a second of the
temperature transducers 620, the force transducers 622 and/or the conductive contacts 624 is
disposed to the right of the mat-midline 728 (e.g., closer to the right-side 702¢ of the floor.
mat 460). Although the illustrated embodiment includes pairs of the temperature transducers
620, the force transducers 622 and/or the conductive contacts 624 disposed in a symmetric
arrangement, other embodiments may include any number of the temperature transducers
620, the force transducers 622 and/or the conductive contacts 624 prbvi'ded in any variety of

suitable locations.

[00147] In some embodiments, the floor mat 460 includes a cable 730 that may be coupled
to an external device (e.g., the employee computer 130) for communicating and/or receiving
power. For example, the cable 730 may include a USB cable that is plugged into a USB port
of the 1/0 interface 304 of the employee computer 130. The floor mat 460 may receive power
via the cable and/or may transmit health data 200 via the cable. In some embodiments, the
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floor mat 460 may communicate wirelessly (e.g., via Bluetooth, WLAN, or the like) with the
employee computer 130 and/or the server 104. In such an embodiment, the floor mat 460
may also include a battery for a power source such that the floor mat 460 is not physically

tethered to the employee computer 130 or other components of the system 100,

[00148] Although embodiments are described herein with regard to components of the
floor mat 460, it will be appreciated that similar components may be integrated into the floor
403 underfoot of the employee. Such embodiments may not require the use of a separate floor

mat for sensing health data.

[00149] FIG. 7B is a block diagram that illustrates components of the floor mat 460 in
accordance with one or more embodiments of the present invention. In some embodiments,
the floor mat 460 may include a floor mat controller 750 for controlling the operational
aspects of floor mat 460. For example, the floor mat controller 750 may provide for
allocating power to various sensors 120 of the floor mai 460, collecting health data 200 from
the various sensors 120 of the floor mat 460 and/or transmitting the collected health data 200

to the employee computer 130 and/or the server 104.

[00150] In some embodiments, the floor mat controller 750 includes a memory 752, a
processor 754, and an input/output (I/O) interface 756. The floor mat controller 750 may be a
microcontroller device such as STMicroelectronics, ST10 (16-bit) and STM32 (32-bit);
Atmel, AVR32 (32-bit) and AT9ISAM (32-bit); Freescale ColdFire (32-bit); Hitachi SuperH
(32-bit); and the Hyperstone E1/E2 (32-bit, full integration of RISC and DSP on one

processor core), which is-adapted for use in the functions described herein.

[00151])  The memory 752 may include non-volatile memory (e.g., flash memory, ROM,
PROM, EPROM, EEPROM memory), volatile memory (e.g., random access niemory
(RAM), static random access memory (SRAM), synchronous dynamic RAM (SDRAM)),
bulk storage memory fe.g., CD-ROM and/or DVD-ROM, hard-drives), or the like. The
memory 752 may include a non-transitory lcomputer readable storage medium having
program instructions 758 stored thereon that are executable by a computer processor (e.g., the
processor 754) to cause the functional operations described herein with regard to the floor
mat 460. The program instructions 758 may include a floor mat module 760 including
program instrﬁctions that are executable by the processor 754 to provide some or all of the

functionality described herein with regard to the floor mat 460.
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[00152] The processor 754 may be any suitable proceséor capable of executing/performing
program instructions. The processor 754 may include a central processing unit (CPU) that
carries out program instructions (e.g., program instruction of the floor mat module 760) to
perform arithrhetical, logical, input/output and other operatibns of the floor mat 460,

including those described herein.

[00153] The I/O interface 756 may provide an interface for connection of one or more [/
devices to the floor mat controller 750. I/O devices may include sensors 120 (e.g.,
temperature sensors 202, position sensors 208, and/or body fat sensors 210}, power source(s)
662 (e.g., a battery 751, AC/DC power delivered via cable 730, and/or the like), external
device(s) 764 (e.g., the employee computer 130 and/or server 104), and/or the like. The /O

devices may be connected to /O interface 756, via a wired or wireless connection.

[00154] FIG. 7C is a block diagram that illustrates an eXempiary floor mat system 770 in
accordance with one or more embodiments of the present invention. The floor mat system
770 includes a floor mat 460 having a floor mat controller 750 coupled to one or more
temperature transducers 620, one or more force transducers 622, one or more conductive
contacts 624, a battery 751, and a wireless antenna 768. In some embodiments, floor mat
controller 750 may employ the temperature transducers 620, the force transducers 622, and/or
the conductive contacts 624 to collect corresponding measurements. For example, where a
temperature transducer 620 includes a thermocouple, to take a temperature measurement, the
floor mat controller 750 may take a voltage measurement across two leads connected to the
- thermocouple of the temperature transducer 620, the measured voltage being indicative of the
temperature sensed by the temperature transducer 620. Where, for example, a force
transducers 622 includes a load cell including a strain gauge, to take a force measurement, the
floor mat controller 750 may induce a current (I) across two leads connected to the strain
gauge and take a measurement of voltage (V) across the two leads to determine a resistance
(R) across the two leads that s indicative of the force sensed by the force transducer 622. As
a further example, to take a body fat measurement, the floor mat controller 750 may induce a
current (I} across two conductive contacts 624 and take a measurement of voltage (V) across
the two conductive contacts 624 to determine a resistance (R) across the contacts 624 that is
indicative of the body fat for the employee. In some embodiments, the battery 751 may
provide power to operate the controller 750 and/or provide the power required to take a
measurement from the temperature transducers 620, forcé transducers 622, and/or conductive
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contacts 624. In some embodiments, the wireless antenna 768 may include a Bluetooth
transceiver for use in communicating with the employee computer 130 (e.g., e.g., via

complementary transceiver of computer 130).

[00155] FIG. 7D is a flowchart that illustrates a method 780 of operating the floor mat 460
in accordance with one or more embodiments of the present invention. Method 780 may
~ include monitoring the need for health data 200, as depicted at block 782. In some
embodiments, monitoring the need for health data may include determining whether or not
there is a need to collect health data 200 (i.e., take a measurement) from one or more of the
sensors 120 (e.g., the temperature transducers 620, the force transducers 622, and/or the
conductive contacts 624) of the floor mat 460, In some embodiments, the need for health data -
200 may be identified based on a request from another component of system 100. For
example, the floor mat 460 may determine that there is a need to collect health data 200 in
response to a request for the health data 200 (e.g., a request to initiate a health test and/or a
query for the health data 200) received from the clomputer‘ 130, the server 104, and/or the
| employee 401.

[00156] Where it is determined that health data 200 is not needed, at block 784, method
780 may include returning to monitoring the need for health data 200, as depicted at block
782. Where it is determined that health data 200 is needed, at block 784, method 780 may
include proceeding to monitoring of the sensors 120 (e.g., the temperature transducers 620,
the force transducers 622, and/or the conductive contacts 624) to collect the health data 200,
as depicted at block 786. In some embodiments, monitoring the sensors 120 to collect the
health data 200 includes monitoring the particular sensors 120 that provide the particular
health data 200 needed. Where the heath data 200 needed includes the employee’s body
temperature, body position and/or body fat, menitoring the sensors 120 to collect the health
data 200 may include, for example, the floor mat controller 750 taking measurements from
the temperature transducers 620, the force transducers 622, and/or the conductive contacts
624, respectively, to collect health data 200 including measured voltages indicative of body
temperature, measured resistances indicative of forces, and/or measured resistances indicative

of the employee’s body fat.

[00157]  Method 780 may include storing the health data 200, as depicted at block 788. In
some embodiments, storing the health data 200 includes storing the collected health data 200
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in local or remote memory. For example, the floor mat controtler 750 may store the measured
voltages indicative of body temperature, measured resistances indicative of forces, and/or
measured resistances indicative of the employee’s body fat in memory 752. In some
~ embodiments, storing the heath data 200 may include buffering/queuing the health data 200

for transmission at a later time.

[00158] Method 780 may include'transmitting the health data 200, as depicted at block
790. In some embodiments, transmitting the health data 200 includes transmitting the health
data 200 to another componeni/entity of system 100. For example, the floor mat controller
750 may transmit the health data 200 (e.g., collected via the sensors 120 of the floor mat 460
and stored in memory 752), to computer 130 and/or server 104 for use in monitoring the
health of the employee. In some embodiments, the health data 20_0 is transmitted via a wired
or wireless communication. For example,-.where the floor mat 460 is connected to the
computer 130 and/or the server 104 via data cables (e.g., via cable 730) the floor mat
controller 750 may transmit some or all of the health data 200 to the computer 130 and/or the
server 104 via the data cables. Where the floor mat 460 is in wireless communication with the
computer 130 and/or the server 104 (e.g., via Bluetooth connection, WLAN connection, or
the like), the floor mat controlier 750 may transmit some or all of the health data 200 to the
computer 130 and/or the server 104 via wireless communication. For example, the floor mat
controller 750 may communicate the health data to computer 130 and/or server 104 via

wireless antenna 768.

-[00159] In some embodiments, after transmitting the health data 200, method 780 may
progress back to moenitoring the need for health data 782. Where for example, the request for
health data is still active and/or another request for health data is received, the floor mat
controller 750 may execute another iteration of monitoring the sensors to éollect health data,

storing the health data and/or transmitting the health data.

[00160] 1t will be appreciated that the method 780 is an exemplary embodiment of a
method that may be employed in accordance with techniques described herein. The method
780 may be may be modified to facilitate variations of its implementations and uses. The
method 780 may be implemented in software, hardware, or a combination thereof. Some or
all of the method 780 may be implemented by one or more of the modules/applications

described herein, such as floor mat module 760. The order of the method 780 may be -
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changed, and various elements may be added, reordered, combined, omitted, modified, etc,
[00161] Mouse;

[00162] FIGS. 8A-8C are side and end elevation views of a computer mouse system 470
including the mouse 408 specially adapted to integrate with sensors 120 (e.g., temperature
sensors, blood condition sensors, and blood pressure sensor) for use in monitoring an

employee’s health in accordance with one or more embodiments of the present invention.

[00163] In some embodiments, the mouse 408 includes a device that can be used in a
traditional -manner to manipulate a cursor in the employee’s workstation display. For
example, the employee can manipulate the mouse 408 (e.g., move the mouse on their desk
402) to cause a cursor on the computer display 412 to move in a similar fashion, and/or
interact with content displayed on the computer display 412 via selection of the mbuse
buttons 800 (e.g., right-click, left click, etc.). In some embodiments, a location sensor 801 of
the mouse (e.g., a laser, mouse ball, or the like) detects movement of the mouse relative to the
surface on which it is being moved, the mouse 408 transmits corresponding
location/movement data to the computer (e.g., computer 130) for use in determining the
location of the mouse, the movement of the mouse and the like. The location/movement data
can be used to determine how the user is interacting with displayed content and to update the
display of a pointer on the display screen to mimic the movement of the mouse. In some
embodiments, data reflecting movement of the mouse is used to determine the length of time
the employee has been interacting with the mouse 408. For example, the total amount of time
the employee has been moving the mouse 408 may be used to determine whether the
employee is experiencing muscle tension or other biomechanical and/or biometric conditions

(e.g., characteristics/conditions/risks).

[00164] In some embodiments, the mouse system 470 includes various sensors 120 that
can be used to collect heath data 200. For example, mouse syétem 470 may include one or
more temperature sensors 202, blood condition sensors 204, blood pressure sensors 206,
and/or the like. In some embodiments, the various sensors 120 of the mouse system 470 are
used to sense/measure various aspects of the employees biometric and/or biomechanical
healtﬁ and provide corresponding health data 200 (e.g., température data 200a, blood
condition data 200b, and/or blood pressure data 200c) to another device of system 100 (e.g.,

to a mouse controller, the employee computer 130 and/or the server 104) for use in
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~ monitering the employee’s health.

[00165] = In some embodiments, the mouse system 470 includes a temperature sensor 202
including an infrared (“IR™) sensor 802 integrated with the mouse 408 as depicted in FIGS.
8A-8B. The IR sensor 802 may be used to sense a body temperature of the employee while
the employee is vsing the mouse 408. For example, while the employee’s hand is grasping
the mouse 408, such that employee’s palm, finger or other portion of the hand is disposed
“above the IR sensor 802, the IR sensor 802 may sense a temperature of the corresponding
portion of the palm, finger or other portion of the hand and transmit corresponding
temperature data 200a to a mouse controller, the employee computer 130 and/or the server
104. In some embodiments, the IR sensor 802 employs an emitter to emit thermal radiation
that is focused by a lens onto the skin of the employee and a detector that senses the radiant

power reflected back to the detector.

[00166] In some embodiments, the mouse system 470 includes a blood pressure sensor
206 including a blood pressure cuff 804 integrated with the mouse 408 as depicted in FIGS.
8A-8C. The blood pressure cuff 804 may be used to detect the empldyee_’s blood pressure
and/or heart rate, For example, the employee may place the blood pressure cuff 804 about
their wrist/arm, and the cuff 804 may be inflated to detect the variation in pressure as blood
flows through the employee’s wrisf/arm. The detected variation in pressure may be used to
determine the employee’s blood pressure (i.e., the systolic and diastolic blood pressure
numbers for the employee) and/or heart rate using known techniques. For example, the
bladder of the cuff 804 may be inflated about the employee’s wrist/arm, a pressure transducer
may sense pressure oscillations in the cuff 804 that are indicative of the variation in pressure
as blood flows through the employee’s wrist/arm, the blood pressure cuff 804 may transmit
corresponding blood pressure data 200¢ to the mouse controller, the employee computer 130
and/or the server 104, and the blood pressure data 200¢ (e.g., sensed pressure oscillations)
may be processed to determine the employee’s blood pressure and/or heart rate using known

methods.

[00167] In some embodiments, the blood pressure cuff 804 may be fabricated to include at
least one flexible, non-frangible-inﬂgtable bladder disposed between two fabric cuff layers,
The bladder may be fabricated from rubber or plastic and/or the fabric cuffs may be

fabricated from nylon or polyester. In such an embodiment, only the fabric cuff layers, and
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not the surface of the bladder, may contact the employee’s skin or clothing during use.

[00168] In some embodiments, the blood pressure cuff 804 is physically connected to the
mouse 408. For example, the blood pressure cuff 804 can be connected to the bottom portion
806 of the body 808 of the mouse 408 via a connector 810, As discussed in more detail
below, in some embodiments, connector 810 may include a hollow conduit (e.g., a pneumatic
tube) that is physically coupled to the bladder of cuff 804. The conduit may be used to
supply/draw air to inflate/deflate the bladder and/or physically communicate air pressure
within the bladder of cuff 804. As discussed in more detail_below, ;'n some embodiments,
connector 810 includes a wire (e.g, a coated wire or similar clectrical conduit) for
communicating ¢lectrical signals that can be used to operate cuff 804 and/or communicate
blood pressure data 200c to the mouse controller, the employee computer 130 and/or the

server 104.

'[00169] In some embodiments, the pressure transducer used to sense pressure oscillations
and/or the pump used to inflate the cuff 804 is located within the body 808 of the mouse 408
(e.g., see FIG. 8E discussed in more detail below). In such an embodiment, the connector 810
may includé a pneumatié tube that is used supply air to inflate the bladder of the cuff 804
and/or physically communicate the pressure of the bladder to a pressure transducer used to
sense the pressure in the bladder. For example, a pump located in the body of the mouse 408
may supply air to cuff 804 via the pneumatic tube 810 to inflate the cuff 804, the pressure in
the cuff 804 may be physically communicéted through the pneumatic tube 810 to the pressure
transducer located within the body 808 of the mouse 408, the pressure transducer may sense
the variations in pressure within the pneumatic tube 810, and the pressure transducer may
transmit corresponding blood pressure data 200c to the mouse controller, the employee

computer 130 and/or the server 104,

[00170] In some embodiments, a pressure transducer and/or a pump used to inflate the cuff

804 is integrated with the cuff 804 (e.g., located in or on the cuff 804) (e.g., see FIG. §F
| discussed in more detail below). In such an embodiment, the connector 810 may include a
wire for communicating, to the mouse 408, the pressure detected by the pressure transducer.
For example, a pump located in mouse 408 and/or cuff 804 may supply are to inflate the cuff
804, the pressure transducer located within the cuff 804 may sense the variations in pressure

within the bladder of the cuff 804, and the pressure transducer may transmit corresponding
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blood pressure data 200¢ to the mouse controller via the wire connector 810, the employee

computer 130 and/or the server 104,

| [00171] In somé embodiments, the cuff 804 may communicate with the mouse 408 or
other components of the system 100 via wircless communication. For example, blood
pressure data 200c indicative of the sensed variation in pressure may be communicated from
‘a pressure transducer of cuff 804 to a mouse controller, the employee computer 130 and/or.
the server 104 via a wireless communication (e.g., via Bluetooth communication, a WLAN
connection and/or the like). Such an embodiment may eliminate the need for a connector 810
such that the cuff 804 is not physically tethered to mouse 408, thereby allowing the employee
to have more physical freedom (e.g., the employee can leave the workstation 102 without

having to physically remove the cuff 804 from their arm/wrist).

{00172]  In some embodiments, the mouse 408 includes a blood condition sensor 204
including a pulse oximeter 820. The pulse oximeter 820 may be used to measure various
aspects of the employee’s blood that are indicative of the employee’s blood oxygenation,
heart rate, and/or .the like and provide corresponding blood condition data 200b to the mouse

controller, the employee computer 130 and/or the server 104.

[00173] In some embodiments, the pulse oximeter 820 includes a transmissive type pulse
“oximetry sensor having an emitter (e.g., an LED emitter) 822a for emitting light into and
through the employee’s fingertip pulp (or similar cross-section of an employee’s body such
as an earlobe} and a detector (e.g., an optical detector) 822b for detecting the emitted light
that passes though the fingertip pulp. For example, the emitter 822a and the detector 822b
may be placed on opposite sides (e.g., bottom and top) of the employee’s fingertip, the pulse
oximeter 820 may be activated such that emitter 822a emits light at multiple/different
wavelengths such that at least some of the light is transmitted through the employee’s
fingertip pulp and is detected by the detector 822b, and corresponding blood condition data
200b indicative of the light transmitted through and/or absorbed by the employee’s fingertip
pulp is provided to the mouse controller, the employee computer 130 and/or the server 104,
The blood condition data 200b indicative of the light transmitted through and/or absorbed by
the employee’s fingertip pulp may be used in accordance with known methods to determine

measurements of the employee’s blood oxygenation, heart rate and/or the like.

[00174]  As depicted in FIGS. 8B and 8C a lid portion of 824 of the mouse 804 may be
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rotated into an “opened” position (see FIGS. 8B and 8C) to expose the pule oximeter 820
located inside of the mouse 804. As depicted, when the lid portion 824 of the mouse 804 is
opened (c.g., rotated about hinge 826 upward and away from the body 808 of the mouse 408)
the resulting opening 828 may provide access to the pulse oximeter 820 located within the
mouse 408. During use, the employee may insert their fingertip into opening 828 and position
the fingertip between an emitter 822a and an optical detector 822b of the pulse oximeter 820.
The lid portion 824 may be adapted such that in a “closed position* (see FIG. 8A) the lid
portion 824 is disposed on the computer mouse body 808 and the pulse oximeter 820 is
enclosed within the shell of the mouse 408 (i.e., enclosed within the lid 824 and lower body
808 of the mouse 408). In such a configuration, the mouse 408 looks, feels and operates like a
traditional cbmputer mouse. In some embodiments, the lid 824 may be biased to the closed
position and/or the opened position such the lid 824 stays closed while the mouse 408 is used
in a traditional manner and/or the lid 824 stays open when the employee has opened lid 824
to access the pulse oximeter 820. In such a configuration, the employee can easily place their
fingertip into opening 828 without the lid 824 inadvertently closing. In some embodiments,
the lid 824 may be biased to a closed position such that the emitter 822a and the detector
822b squeezes about the employee’s fingertip to provide an acceptable reading by the pulse
oximeter 820. In some embodiments, the emitter 822a and the detector 822b may be aligned
such when the emitter 822a and the detector 822b are disposed about the employee’s
fingertip, the light emitted by the emitter 822a is directed toward the detector 822b.

[00175] As described above, when the employee’s fingertip is located between the emitter '
8222 and the detector 822b, the pulse-oximeter sensor 820 may be activated such that emitter
822a (e.g., an LED emiter) emits light at multiple different wavelengths and the optical
detector 822b detects the emitted light that is transmitted through the employee’s fingertip.
Although the illustrated embodiment includes the emitter 822a disposed at a lower surface of
the opening 828 (e.g., a top surface of body 808 of the mouse 408) and the optical detector
822b located on an underside of lid 824, other embodiments may include any suitable number
and location of emiiters and detectors. For example, the positions of the emitter 822a and the
detector 822b may be swapped such that the detector 822b is disposed at a lower surface of
opening 826 and the emitter 822a is located on an underside of lid 824.

[00176] In some embbdiments, the pulse oximeter 820 includes a reflectance type pulse
oximeter sensor (e.g., having an emitter 822a for emitting light into the employee’s pulp and
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a detector 822b that is located proximate the emitter 822a for detecting the light that reflects
back from the employee’s pulp). In some embodiments, both of the emitter 8222 and the
detector 822b of the reflectance type pulse oximeter 820 may be provided in one of the
locations where the emitter 822a or the detector 822b are illustrated in FIGS. 8B and 8C, or
any other suitable location. In such an embodiment, the employee may simply need to
dispose a portion of their skin onto the surface of the reflectance type pulse oximeter 820,
and, thus, may not have to place a cross-section of their body (e.g., their fingertip) between
two separate sensing devices. For example, where the pulse oximeter 820 includes a
reflectance type pulse oximeter having an emitter and detector located in the same position
where emitter 822a is illustrated the employee may simply have to place the bottom of their
fingertip pulp onto the reflectance type pulse oximeter 820. In some embodiments, the pulse
oximeter 820 may be located elsewhere on the mouse 408. For example, a reflectance type
pulse oximeter 820 may be located at an exterior surface of the mouse 408 (e.g., in the same
or similar location as the IR seﬁsor 802) such that readings may be taken while the user is
grasping the exterior of the mouse 408. A reflectance type pulse oximeter 820 is located at or
near the location of temperature sensor 202 may take readings while the employee’s palm,
finger or other portion of the hand is disposed on the pulse oximeter (e.g., while the employee

is grasping the mouse 408 during traditional use of the mouse 408).

[00177] In some embodiments, the IR sensor 802 may be adapted to detect the employee’s
pulse oxygenation. For example, the IR sensor 802 may be employed to conduct a passive
pulse oximetry or photoplethysomography test while the employee’s palm, finger or other
portion of the hand is disposed above the IR sensor 802 (e.g., while the employee is grasping
the mouse 408 during traditional use of the mouse 408). In some embodiments, the IR sensor
802 may use photonic glucose crystal sensing/photoplethysomography to detect blood
pressure, body temperature, heart rate and blood glucose as is ﬁnderstood in the art.
Accordingly, the IR sensor 802 may be used to collect blood condition data 200b and/or
blood pressure data 200c. |

[00178] In some embodiments, the mouse 408 includes a cable 840 .that is coupled to an
external device (e.g., the employee computer 130) for communicating and/or receiving
power. For example, the cable 840 may include a USB cable that is plugged into a USB port
of the /O interface 304 of the employee computer 130. The mouse 408 may receive power
via the cable 840, communicate with employee computer 130 regard to operations of the
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mouse 408 via the cable 840, and/or transmit health data 200 vié. the cable 840. In some
' .embodiments, the mouse 408 may include a wireless mouse that communicates wirelessly
with the employee computer 130 (e.g., via Bluetooth communication, WLAN connection, or
the like). In such an embodiment, the mouse 408 may also include a battery for a power
source such that the mouse is not physically tethered to the employee computer 130 or other

components of system 100.

[00179] FIG. 8D is a block diagrarﬁ that illustrates components of.the mouse 408 in
accordance with one or more embodiments of the present invention. In some embodiments,
the mouse 408 includes a mouse controller 850 for controlling the operational aspects of
mouse 408. For example, the mouse controller 850 may provide for allocating power to the
various sensors 120 of the mouse 408, collecting health data 200 from the various sensors
120 of the mouse 408 and/or transmitting the collected health data 200 to the employee
computer 130 and/or the server 104. In some embodiments, the mouse clontroller 850
includes a memory 852, a processor 854 and an input/output (I/O) interface 856. The mouse
controller 850 may be a microcontroller device such as STMicroelectronics, ST10 (16-bitj
“and STM32 (32-bit}; Atmel, AVR32 (32-bit) and AT91SAM (32-bit); Freescale ColdFire
(32-bit); Hitachi SuperH (32-bit); and the Hyperstone E1/E2 (32-bit, full integration of RISC

and DSP on one processor core), which is adapted for use in the functions described herein,

[00180] The memory 852 may include non-volatile memory (e.g., flash memory, ROM,
PROM, EPROM, EEPROM memory), volatile memory (e.g., random access memory
(RAM), sfatic random access memory (SRAM), synchronous dynamic RAM (SDRAM)),
bulk storage memory (e.g., CD-ROM and/or DVD-ROM, hard-drives), or the like. The
memory 852 may include a non-transitory computer readable storage medium having
program instructions 858 stored thereon that are executable by a computer processor (e.g., the
processor 854) to cause the functional operations described herein with regard to the mouse
408 and/or mouse system 470. The program instructions 858 may include a mouse module
860 including program instructions that are executable by the processor 854 to provide some

or all of the functionality described herein with regard to the mouse 408.

[00181] The processor 854 may be any suitable processor capable of executing/performing
program instructions. The processor 854 may include a cenfral processing unit (“CPU”") that

carries out program instructions (e.g., program instructions of the mouse module 860) to
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perform arithmetical, logical, input/output and other operations of the mouse 408 and/or the

mouse system 470, including those described herein,

[00182] The I/0O interface 856 may provide an interface for connection of one or more 1/Q
devices to mouse controller 850. The 1/0 devices may include mouse buttons 800, location
sensor 801, sensors 120 {e.g., a temperature sensor 202, a blood condition sensor 204, a blood
pressure sensor 206),. power source(s) 862 (e.g., a battery, AC/DC power delivered via cable
840, and/or the like), external device(s) 864 (e.g., the computer 130 and/or the server 104),
and/or the like. The I/O devices may be connected to 1/0 interface 856 via a wired or wireless

connection.

[00183] FIG. 8E is a block diagram that illustrates an exemplary mouse system 470a
including the blood pressure cuff 804 connected to the mouse 408 via a pneumatic tube 810
in accordance with one or more embodiments of the present invention. The mouse system
470 includes a mouse controller 850 coupled to one or more IR sensors 802, a pulse oximeter
820, a pressure transducer 852, a pump 854, a battery 856, and a wireless antenna 858. In
some embodiments, the wireless antenna 858 includes a Bluetooth transceiver for use in
communicating with the employee computer 130 (e.g., e.g., via a complementary transceiver

of computer 130).

[00184] In some embodiments, the pump 854 and/or the pressure transducer 852 are
connected to an air bladder 860 of the blood pressure cuft 804 via the pneumatic tube 810.
During use, the pump 854 may supply/draw air to inflate/deflate the bladder 860 via the
pneumatic tube 810 and/or the pressure transducer 852 may take pressure readings from the
pneumatic tube 810 that are indicative of the air pressure within the bladder 860. For
. example, the cuff 804 may be disposed about the employee’s wrist, the pump 854 may supply
air to the bladder 860 via the pneumatic tube 810 to inflate the bladder 860 about the
employee wrist, the pressure within the bladder 860 may be communicated to the air within
in the pneumatic tubé 810, the pressure transducer 852 may take pressure reddings of the air
within the pneumatic tube 810 that are indicative of the air pressure within the bladder 860
(e.g., including the pressure oscillations due to the oséillations_ of the employee’s blood
pressure), blood pressure data 200c including the reédings may be communicated to the

mouse controller 850, and the bladder 860 may be deflated.

[00185] In some embodiments, the mouse controller 850 may employ the IR sensors 802,
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the pulse oximeter 820, and the pressure transducer 852 to collect corresponding
measurements. For- example, where the IR sensor 802 outputs a voltage indicative
temperéture and the pressure transducer 852 outputs a voltage indicative pressure, the mouse
controller 850 may take voltage measurements from the IR sensor 802 and the pressure
transducer 852. Where, for example, the pulse oximeter 622 outputs a data value indicative of
blood oxygenation, the mouse controller 850 may query or otherwise read the data value. In
some embodiments, the mouse controller 850 may control operation of the pump 854. For
examptle, the mouse controller 850 may activate the pump 854 to inflaie/deflate the bladder
860 as required. In some embodiments, the battery 751 provides power to operate the
controller 750, to operate the pump 854, and/or to provide the power required fo take
. measurements from the IR sensor(s) 802, the pulse oximeter 820, and/or the pressure

transducer 852.

[00186] FIG. 8F is a block diagram that illustrates an exemplary mouse system 470b
including the blood pressure cuff 804 wirelessiy connected to the mouse 408 in accordance
with one or more embodiments of the present invéntion. In some embodiments, the mouse
controller 850 may employ the IR sensor 802 and/or the pulse oximeter 820 in a manner
similar to that described with regard to FIG. 8E. As depicted, the blood pressure cuff 622
may include the pump 854, the pressure transducer 852, a wireless antenna 862, a cuff
controller 864, and/or a battery 866 integrated therein In some embodiments, the battery 866
provides power to operate the cuff controller 864, to operate the pump 854, and/or provide
the power required to take measurements from the pressure transducer 852. In some
embodiments, the wireless antenna 862 includes a Bluetooth transceiver, or similar wireless
communication device, for use in communicating with the mouse controller 850 (e.g., e.g.,
via the complementary antenna 858). In such an embodiment, the blood pressure cuff 622
may not be physically tethered to the mouse 408, thereby providing more physical freedom to

the employee.

[00187] During use., the mouse controller 850 niay query the blood pressure cuff 622 to
provide various readings. For example, upon detecting the need for a blood pressure reading,
the mouse controller 850 may send a request for a blood pressure reading to the cuff
controller 864 (e.g., using wireless communication via antennas 838 and 862) and, in
response to the request, the cuff controller 864 may operate the pump 854 to inflate the
. bladder 860, take a pressure. reading indicative of the blood pressure from the pressure
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transducer 852, and transmit corresponding blood pressure data 200c, including the pressure

reading, to the mouse controller 850 (e.g., using wireless communication via antennas 858
and 862).

[00188] FIG. 8G is a flowchart that illustrates a method 880 of operating the mouse system
870 in accordancé with one or more embodiments of the present invention. Method 880 may
include monitoring the need for health data 200, as depicted at block 882. In some
embodiments, monitoring the need for health data includes determining Whether or not there
is a need to collect health data 200 (i.e., take a measurement) from one or more of the sensors
120 (e.g., the IR sensor 802, the pulse oximeter 820 and/or the blood pressure transducer
852). In some embodiments, the need for health data 200 is identified based on a request from
another component of system 100. For example, the mouse controller 850 may determine that
there is a need to collect health data 200 in response to a request for the health data 200 (e.g.,
a request to initiate a health test and/or a query for the health data 200) received from the |
computer 130; the server 104 and/or the employee 401,

[00189] Where it is determined that health data 200 is not needed, at block 884, method
8.80 may include returning to monitoring the need for health data 200, as depicted at block
882. Where it is determined that health data 200 is needed, at block 884, method 880 may
include proceeding to monitoring of the sensors 120 of the mouse system 870 (e.g., the IR
sensor 802, the pulse oximeter 820 and/or the blood pressure transducer 852) to collect the
health data 200, as depicted at block 886. In some embodiments, menitoring the sensors 120
to collect the health data 200 includes monitoring the particular sensors 120 that provide the
particular health data 200 needed. Where the heath data 200 needed includes the employee’s
body temperature, blood oxygenation level and/or blood pressure, monitoring the sensors 120
to collect the health data 200 may include, for example, the mouse controller 850 taking
measurements from the IR sensor 802, the pulse oximeter 820 and/or the blood pressure
transducer 852, respectively, to collect the need health data 200 including measured voltages
indicative of body temperature, values from the pulse oximeter that are indicative of the

blood oxygenation level, and/or voltages/values indicative of the employee’s blood pressure.

[00190] Method 880 may include storing the health data 200, as depicted at block 888. In
some embodiments, storing the health data 200 may include storing the collected health data

200 in local or remote memory. For example, the mouse controller 850 may store the values
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for corresponding to the measured body temperature, the blood oxygenation level, and/or
blood pressure in memory 852. In some embodiments, storing the heath data 200 may include

“buffering/queuing the health data 200 for transmission at a later time.

[00191]  Method 880 may include transmitting the health data 200, as depicted at block
890. In some embodiments, transmitting the health data 200 includes transmitting the health
data 200 to another component/entity of system 100. For example, the mouse controller 850
may transmit the health data 200 (e.g., collected via the sensors 120 of the mouse system 470
and stored in memory 852), to computer 130 and/or server 104 for use in monitoring the
health of the employee. In some embodiments, the health data 200 is transmitted via a wired
or wireless communication. For example, where the mouse 408 is connected to computer 130
and/or server 104 via a data cable (e.g., via cable 840) the mouse controller 850 may transmit
some or all of the health data 200 to the computer 130 and/or the server 104 via the data
cable. Where the mouse 408 is in wireless communication with the computer 130 and/or the
server 104 (e.g., via Bluetooth connection, WLAN connection, or the like), the mouse
controller 850 may transmit some or all of the health data 200 to the computer 130 and/or the
server 104 via wireless communication. For example, the mouse controller 850 may
communicate the health data 200 to the computer 130 and/or the server 104 via wireless

antenna 858,

[00192] In some embodiments, after transmitting the healtﬁ data 200, method 880 meiy
progress back to monitoring the need for health data. Where the request for health data is still
active and/or another request for health data is received, for example, the mouse controllcr.
850 may execute another iteration of monitoring the sensors to collect health data, storing the

health data and/or transmitting the health data.

[00193] It will be appreciated that the m_ethod 880 is an exemplary embodiment of a
method that may be employed in accordance with techniques described herein. The method
880 may be may be modified to facilitate variations of its implementations and uses. The
method 880 may be.implemented in software, hardware, or a combination thereof. Some or
all of the method 880 may be implemented by one or more of the médules/applications
described herein, such as mouse module 860. The order of the method 880 may be changed,

and various elements may be added, reordered, combined, omitted, modified, etc.

[00194] 3D Position Sensor:
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[00195] FIG. 9A is a front view of the 3D position sensor 212 for use in monitoring an
employee’s health in accordance with one or more embodiments of the present invention, As
depicted, the 3D position sensor 212 ‘may include a one or more image sensors (e.g., red-
green-blue (“RGB”) video camera) 902, one or more 3D depth sensors 904, and/or audio
sensors (e.g., a multi-array microphone) 906. In some embo.diments, 31D position data 200f
may include video, depth and audio data corresponding to events/actions that occur in the
zone 420 acquired by the camefa 902, 3D depth sensor 904 and/or microphone 906. The 3D
position data 200f may be extrapolated to assess body position (e.g. the position of the
employee’s head, arms/hands, torso, legs, feet and so forth), the employee’s posture, the
employee’s level of muscle tension, the employee’s eye location/movements, the employee’s
level of eye fatigue and/or the like. For example, the 3D position data 200f acquired by the
3D position sensor 212 may be used to determine relative position measurements of the
employee and associated peripherals. In some embodiments, 3D position sensor 212 includes
a device such as the Kinect™ manufactured by Microsoft. Such a 3D position sensor 212
may include a software development kit that provides for employing the 3D position sensor
212 as a biomechanical sensor. As one skilled in the art will appreciate, though a specific 3D -
video camera device is described herein, other such cameras may be manufactured that can
be adapted for use in the instant Systém. For example, any camera may be employed that is
capable of capturing 3D body images such that movements may be ‘“sensed” and
corresponding data extrapolated for use in monitoring the health of the employee (e.g., via a
posture analysis, eye fatigue analysis, ete.). In some embodiments, the audio sensor 906 may
be used for acquiring audio data 200g that may be transmitted to other devices of the system

100, such as the computer 130 and/or the server 104 for use in monitoring the employee’s
health.

[00196] In some embodiments, health data 200 provided from the mouse 408 and/or 3D
position sensor 212 may be used to determine various biomechanical characteristics of the
employee. For example, position information from the computer mouse 408 and the 3D
position sensor 212 may also be used to locate the employee’s hand position in the test zone
relative to the computer screen, chair pad, and floor mat. In such embodiments, electronics in
the computer mouse 408 used to locate a cursor position could be used in combination with
the video data to extrapolate the relative position of the computer mouse 408 within the test

zone 420, and the position of the computer mouse could be used to locate the employee’s
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chair and/or the employee’s heard, arms/hands, torso, legs and feet.

[00197] FIG. 9B is a block diagram of components of the 3D position sensor 212 in
accordance with one or more embodiments of the present invention. In some embodiments,
the 3D position sensor 212 may include a 3D position sensor controller 950 for controlling
the operational aspects of 3D position sensor 212. For example, 3D position sensor controller
950 may provide for allocating power to various sensors (e.g., image, depth and/or audio
sensors) of the 3D position sensor 212, collecting health data 200 from the various sensors of
the 3D. position sensor 212 and/or transmitting the collected health data 200 to the employee
computer 130 and/or the server 104, In some embodiments, the 3D position sensor controller
950 includes a memory 952, a processor 954 and an input/output (I/O) interface 956. The 3D
position sensor controller 950 may be a microcontroller device such as STMicroelectronics,
ST10 (16-bit) and STM32 (32-bit); Atmel, AVR32 (32-bit) and AT91SAM (32-bit); Freescale
ColdFire (32-bit); Hitachi SuperH (32-bit); and the Hyperstone E1/E2 (32-bit, full integration of
RISC and DSP on one processor core), which is adapted for use in the functions described

herein.

[00198] The memory 952 may include non-volatile rﬁemory (e.g., flash memory, ROM,
PROM, EPROM, EEPROM memory), volatile memory (e.g., random access memory
(RAM), static random access memory (SRAM), synchronous dynamic RAM (SDRAM)),
bulk storage memory (e.g., CD-ROM and/or DVD-ROM, hard-drives), or the like. The
memory 952 may include a non-transitory computer readable storage mediufn having
~ program instructions 958 stored thereon that are executable by a computer processor (e.g., the
processor 954) to cause the functional operations described herein with regard to the 3D
position sensor 212. The program instructions 958 may include a 3D position sensor module
960 including program instructions that are executable by the processor 954 to provide some

or all of the functionality described herein with regard to 3D position sensor 212.

[00199]  The processor 954 may be any suitable processor capable of executing/performing
program instructions. Tﬁe processor 954 may include a central processing unit (CPU) that
carries out program instructions (e.g., program instructions of the 3D position sensor module
960) to perform arithmetical, logical, input/output and other operations of the 3D position

sensor 212, including those described herein.

[00200] The I/O interface 956 may provide an interface for connection of one or more /O
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devices to 3D position sensor controller 950. The 1/O devices may include sensors (e.g.,
image, depth and/or audio sensors), power source(s) 962 (e.g., a battery, AC power, etc.),
external device(s) 964 (e.g., the computer 130 and/or the server 104), etc. The I/O devices
may bc;. connected to the /O interface 956, the computer 130 and/or the server 104 via a

wired or wireless connection.

[00201] FIG. 9C is a flowchart that illustrates a method 980 of operating the 3D position
sensor 980 .in accordance with one or more embodiments of the present invention. Method
980 may'include moniforing the need for health data 200, as depicted at block 982. In some.
embodiments, monitoririg the need for health data includes determining whether or not there
is a need to collect health data 200 (i.e., take a measurement) from one or more of the sensors
120 (e.g., the image sensor 902, the depth sensor 904, and/or the andio sensor 906). In some
- embodiments, the need for health data 200 may be identified based on a request from another
componenf of system 100. For example, the 3D position sensor controller 950 may determine
that there is a need to collect health data 200 in response to a request for the health data 200
(e.g., a request to initiate a health test and/or a query for the health data 200) received from
the computer 130, the server 104 and/or the employee 401.

[00202] Wherg it is determined that health data 200 is not needed, at block 984, method
980 may include returning to monitoring the need for health data 200, as depicted at block
082. Where it is determined that health data 200 is needed, at block 984, method 980 may
include proceeding to monitoring of the sensors 120 (e.g., the image sensor 902, the depth
sensor 904, and/or the audio sensor 906) to collect the health data 200, as depicted at block
© 986. In some embodiments, monitoring the sensors 120 to collect the health data 200 includes
monitoring the particular sensors 120 that provide the particular health data 200 needed.
Where the heath data 200 needed includes the employee’s body position and/or eye
movement, monitoring the sensors 120 to collect the health data 200 may include, for
example, the 3D position sensor c.ontroller 950 taking measurements from the image sensor
902 and/or the depth sensor 904, to collect the need health data 200 including 2D and/or 3D
image data indicative of the employee’s body position and/or eye position/movements.
Where the heath data 200 needed includes the employee’s speech, monitoring the sensors 120
to collect the health data 200 may include, for example, the 3D position sensor controller 950
taking measurements from the audio sensor 906, to collect the need health data 200 including,
for example, audio data indicative of words spoken by the employee.
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[00203] Method 980 may include storing the health data 200, as depicted at block 988. In
some embodiments, storing the health data 200 may include storing the collected health data
200 in local or remote memory. For example, the 3D position sensor controller 950 may store
the 2D image data, 3D image data and/or the audio data in the memory 952. In some
embodiments, storing the heath data 200 may include buffering/queuing the health data 200

for transmission at a later time.

[00204] Method 980 may incll.ide transmitting the health data 200, as depicted at block
990. In some embodiments, transmitting the health data 200 may include transmitting the
health data 200 to another component/entity of the system 100. For example, the 3D position
sensor controller 950 may transmit the health data 200 (e.g., collected via the sensors 120 of
the 3D position sensor 212 and stored in memory 952), to the computer 130 and/or the server
104 for use in monitoring the health of the employee. In some embodiments, the health data
200 may be transmitted via a wired or wireless communication. For example, where the 3D
position sensor 212 is connected to the computer 130 and/or the server 104 via a data cable
the 3D position sensor controller 950 may transmit some or all of the health data 200 to the
computer 130 and/or the server 104 via the data cable. Where the 3D position sensor 212 is in
wireless communication with the computer 130 and/or the server 104 (e.g., via Bluetooth
connection, WLAN connection, or the like), the 3D position sensor controller 950 may
transmit séme or all of the health data 200 to the computer 130 and/or the server 104 via
wireless communication. For example, the 3D position sensor confroller 950 may
communicate the health data to the computer 130 and/or the server 104 via a wireless

antenna.

[00205] In some embodiments, after transmitting the health data 200, method 980 may
progress back to monitoring the need for health data. Where the request for health data is still
active and/or another request for health data is received, for example, the mouse controller
950 may execute another iteration of monitoring the sensors to collect health data, storing the

health data and/or transmitting the health data.

[00206] Tt will be appreciated that the method 980 is an exemplary embodiment of a
method that may be employed in accordance with techniques described herein. The method
980 may be may be modified to facilitate variations of its implementations and uses. The

method 980 may be implemented in software, hardware, or a combination thereof. Some or
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all of the method 980 may be implemented by one or more of the modules/applications
described herein, such as 3D position sensor module 960. The order of the method 980 may
be changed, and various elements may be added, reordered, combined, omitted, modified,

ete.

[00207] In some embodiments, health data 200 provided from the mouse 408 and/or the
3D position sensor 212 is used to determine various biomechanical characteristics of the
employee. For example, position information from the computer mouse 408 and the 3D
position sensor 212 may also be used to locate the empioyeé’s hand position in the test zone
relative to the computer screen, chair pad, and floor mat. In such embodiments, electronics in
the computer mouse 408 used to locate a cursor position could be used in combination with
the video data to extrapolate the relative position of the computer mouse 408 within the test
zone 420, and the position of the computer mouse could be used to locate the employee’s

chair and/or the employee’s heard, arms/hands, torso, legs and feet,

[00208] Neural sensors:

[00209] FIG. 10A is a perspective view of the neuro-headset 480 for use in monitoring an
employee’s health in accordance with one or more embodiments of the present invention. In
some embodiments, the neuro-headset 480 includes a neuro-headset frame 1002 having a
plurality of neural sensors 218 (e.g., sixteen neural sensors 218) coupled thereto. The neuro-
headset frame 1002 may provide for positioning of the neural sensors 218 in discrete neural
sensor locations about the employee’s head while the neuro-headset 418 is being worn by the
employee. FIG. 10B is a top-view of an employee’s head that illustrates sixteen exemplary
neural sensor locations 1004 about the employee’s head/scalp in accordance with one or more
embodiments of the present invention. As discussed above, the neural-headset 480 may be
used to sense brain activity of the employee that can be used to detect neuro-signals (e.g.,
including alpha, beta, gamma, and delta waves) that can be used to determine the employee’s
emotional state, thoughts (e.g., cognitive thoughts, subconscious thoughts, intent), facial
movements (e.g., facial expressions), motor functions and/or the like. In some embodiments,
the neﬁro~headset 480 may be employed to sense brain activity and provide corresponding
neural data 200i that is indicative of the sensed brain activity. For example, the neuro-headset
480 may transmit neural data 200i corresponding to brain activity sensed by the neural

.sensors 218 to or other device within the system 100 (e.g., to the computer 130 and/or the
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server 104).

'[00210]  FIG. 10C is a block diagram that illustrates components of the neuro-headset 480
in accordance with one or more embodiments of the prcsen‘t invention. In some embodiments,
the neuro-headset 480 may include a neuro-headset controller 1050 for controlling .the
operational aspects of the neuro-headset 480. For example, the neuro-headset controller 1050
may provide for allocating power to the neural sensors 418 of the neuro-headset 430,

~ collecting neural data 200i from the neural sensors 418 of the neuro-headset 480, and/or

transmitting the collected neural data 200i to the employee computer 130 and/or the ser\.zer

104.

[00211] In some embodiments, the neuro-headset controller 1050 includes a memory
1052, a processor 1054 and an input/output (/O) interface 1056. The neuro-headset controller
1050 may be a microcontroller device such as STMicroelectronics, ST10 (16-bit) and
STM32 (32-bit); Atmel, AVR32 (32-bit) and AT91SAM (32-bit); Freescale ColdFire (32-
bit): Hitachi SuperH (32-bit); and the Hyperstone E1/E2 (32-bit, full integration of RISC and

DSP on one processor core), which is adapted for use in the functions described herein.

[00212] The memory 1052 may include non-volatile memory (e.g., flash memory, ROM,
" PROM, EPROM, EEPROM memory), volatile memory (e.g., random access memory
(RAM), static random access memory (SRAM), synchronous dynamic RAM (SDRAM)),
bulk storage memory (e.g., CD-ROM and/or DVD-ROM, hard-drives), or the like. The
‘memory 1052 may include a non-transitory computer readable storage medium having
program instructions 1058 stored thereon that are executable by a computer processor (e.g.,
the processor 1054) to cause the functional operations described herein with regard to the
neuro-headset 480. The program instructions 1058 may include a neuro-headset module 1060
including program instructions that are executable by the processor 1054 to provide some or

all of the functionality described herein with regard to the neuro-headset 480.

[00213] The procéssor 1054 may be any suitable processor capable of
executing/performing program instructions. The processor 1054 may include a central
processing unit (CPU) that carries out program instructions (e.g., of the neuro-headset
module 1060) to perform arithmeticai, logical, input/output and other operations of the neuro-

headset 480, including those described herein.
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[00214] The /O interface 1056 may provide an interface for connection of one or more
I/O devices to neuro-headset controller 1050. I/O devices may include neural sensors 218,
~ power source(s) 1062 (e.g., a battery, AC/DC power delivered via a cable, and/or the like),
- external device(s) 1064 (e.g., the employee computer 130 and/or the server 104), and/or the
like. The I/O devices may be connected to the 1/O interface 1036, via a wired or wireless

connection.

[00215] FIG. 10D is a flowchart that illustrates a method 1080 of opereiting the neuro-
headset 480 in accordance with one or more embodiments of the preSent invention. Method
1080 may include monitoring the need for neural data 200i, as depicted at block 1082, In
some embodiments, monitoring the need for neural data includes determining whether or not
there is a need to collect neural data 200i (i.¢., take a measurement) from one or more of the
neural sensors 218. In some embodiments, the need for the neural data 2001 may be identified
based on a request from another component of system 100. For example, the neuro-headset
controller 1050 may determine that there is a need to collect neural data 200i in response to a
request for the neural data 200i (e.g., a request to initiate a health test and/or a query for the

neural data 200i) received from the computer 130, the server 104 and/or the employee 401.

[00216] Where it is determined that neural data 200i is not needed, at block 1084, method
1080 may include returning to monitoring the need for neural data 200i, as depicted at block
1082. Where it is determined that neural data 200i is needed, at block 1084, method 1080
may include proceeding to monitoring of the neural sensors 218 of the neuro-headset 480 to
collect the neural data 2001, as depicted at block 1086. For example, the neural data 200i

collected may include a log of brain activity detected by each of the neural sensors 218.

[00217] .Method 1080 may include storing the neural data 2001, as depicted at block 1088.
In some embodiments, storing the neural data 200i includes storing the collected neural data
200i in local or remote memory. For example, the neuro-headset controller 1050 may store a
log of the neural data 2001 in memory 1052, In some embodifnents, storing the neural data

200i may include buffering/queuing the neural data 200i for transmission at a later time.

[00218] Method 1080 may include transmitting the neural data 2001, as depicted at block
1090. In some embodiments, transmitting the neural data 200i includes transmitting the
neural data 2001 to another component/entity of the system 100. For example, the neuro-

headset controller 1050 may transmit the neural data 200i (e.g., stored in the memory 1052),
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to the computer 130 and/or the server 104 for use in monitoring the health of the employee.
In some embodiments, the neural data 200i may be transmitted via a wired or wireless
communication. For example, where the neuro-headset 4780 is connected to the computer |
130 and/or the server 104 via a data cable, the neuro-headset controller 1050 may transmit
some or all of the neural data 200i to the computer 130 and/or the server 104 via the data
cable, Where the neuro-headset 480 is in wireless communication with the computer 130
and/or the server 104 (e.g., via Bluetooth Connection, WLAN connection, or the like), the
neuro-headset controller 1050 may transmit some or all of the neural data 200i to the

computer 130 and/or the server 104 via wireless communication,

[00219] In some embodiments, after transmitting the neural data 200i, method 1080 may
progress back to monitoring the need for neural data. Where the request for neural data is still
‘active and/or another request for neuro data is received, for example, the neuro-headset
controller 1050 may execute another iteration of monitoring the neural sensors 218 to collect

neural data 200i, storing the neural data 200i and/or transmitting the neural data 200i.

[00220] Tt will be appreciated that the method 1080 is an exemplary embodiment of a
method that may be employed in accordance with techniques described herein. The method
1080 may be may be modified to facilitate variations of its implementations and uses. The
method 1080 may be implemented in software, hardware, or a combination thereof. Some or
all of the method 1080 may be implemented by one or more of the modules/applications
described herein, such as the neuro-headset module 1060. The order of the method 1080 may
‘be changed, and various elements may be added, reQrdercd, combined, omitted, modified,

etc.

[00221] In some embodiments, neural sensors 218 are disposed in a surface that contacts
" and/or supports the employee’s head. For example, neural sensors 218 may be disposed in the
headrest of a chair. In some embodirﬁents, such neural sensors 218 disposed in a surface that
confacts and/or supports the employee’s head may be used in place of or in conjunction with
the neural sensors 218 of neuro headset 480, For example, where an employee’s chair
includes neural sensors 218 implanted in a front surface of a headrest of the chair, the
employee may not need to wear the neuro headset 480, Neural data 200i may be acquired via
the neural sensors 218 implanted in the headrest that contact the back of the employee’s

head/scalp. In some embodiments, the employee may still wear neuro480 headset such that
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neural data 2001 can be acquired via the neural sensors 218 of the neuro headset 480, as well

as the neural sensors 218 implanted in the headrest.

[00222]  FIG. 10E is a perspective view of the chair 404 specially adapted to include neural
sensors 218 for use in monitoring an employee’s health in accordance with one or more
embodiments of the present invention, As depicted, in some embodiments, the chair 404
inciudes a high-béck chair having one or more neural sensors 218 disposed in a surface of
headrest 1010 (e.g., an upper portion of seat back 604). Headrest 1010 may contact and/or
support the back of the employee’s head while the employee is seated in the chair 404. The
neural sensors 218 of the headrest 1010 may include dry electrodes that can be used to sense
neuro signals. Such dry electrodes may require minimal or no skin preparation for engaging
the neural sensors 218 on the employee’s scalp for sensing the employee’s brain activity.
Accordingly, neural data 200i for the employee may be acquired via the neural sensors 218 of
the headrest 1010 when the employee’s scalp contacts one or more of the neural sensors 218
of the headrest 1010. Such a configuration may not require the employee to wear a neuro

headset to acquire neural data 200i.

[00223] In some embodiments, the chair 404 includes other sensors 120, For exam]ile, a
back support area 1012 on the front surface 604a of seat back 604 may include temperature
sensors 102, position sensors 208, and/or body fat sensors and/or a seat support arca 1014 of
the top surface 602a may include temperature sensors 102, position sensors 208, and/or body
fat sensors disposed therein (e.g., see TIG. 6C). Neural data 200i may be acquired from
neural sensors 218 provided at headrest 1010 in a manner that is the same or similar to that

described with regard to method 1080.

[00224] In some embodiments, neural sensors 218 provided at the headrest 1010 of the
chair 404 can be provided via a chair pad (see FIGS. 6A and 6B). For example, the chair pad
450 may include neural sensors 218 disposed at or near a top of back-pad 612. Such a chair
- pad 450 can be provided on the chair 404 such that the back of the employee’s head/scalp
contacts that the neural sensors 218 of the chair pad 450 when the employee is seated in chair
404, Tn such an embodiment, neural data 200i may be acquired from neural sensors 218

provided at the headrest 1010 in a manner that is the same or similar to that of method 680.

[00225]  Accordingly, the system 100 may provide for collecting employee health data via

multiple points of contact with the employee. For example health data 200 may be collected
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via a first point of contact with the employee’s head/eyes (e.g., via the 3D position sensor
212), a second point of contact with the employee’s arms/hands (e.g., via the 3D position
sensor 212, and/or the temperature sensor 202, the blood condition sensor 204 and/or blood
pressure sensor 206 of the mouse 408), a third point of contact with the employee’s
torso/back/legs (e.g., via the 3D position sensor 212, and/or the temperature sensor 202, the
position sensor 208 and/or the body fat sensor 210 of the chair pad 450), a fourth point of
contact with the employee’s feet (e.g., via the 3D position sensor 212, and/or the temperature
sensor 202, the position sensor 208 and/or the body fat sensor 210 of the floor mat 460), and
a fifth point of contact via the employee’s head/brain (e.g., via the neural sensors 218 of the
neuro-headset 480).

[00226} FIG. 11 is a flowchart that illustrates a method 1100 of collecting health data 200
in accordance with one or more embodiments of the present invention. Method 1100 may
start at block 1102. In some embodiments, such a method of collecting health data 200 (e.g.,
temperature data 200a, blood condition data 200b, blood pressure data 200c, position data
200d, body fat data 200e, 3D positi.on data 200f, audio data 200g, respiration data 200h,
and/or neural data 200i) may be provided by the computer processor 302 executing program
instructions of the employee computer module 308 to provide for collection of health data
200 from the various sensors 120 and/or transmission of the corresponding health data 200 to
the server 104 for use in monitoring the health of the employee. Start of method 1100 at
block 1102 may include initiating execution of a corresponding module (e.g., the computer
module 308) to provide for collecting needed health data 200 by the computer 130. For
example, the computer module 308 may be launched upon the employee successtully logging
in to their workstation and/or the employee selecting to launch an employee health
monitoring application as discussed in more detail below with regard to at least method 1500
of FIG. 15).

[00227] Method 1100 may include monitoring the need for health data 200, as depicted at
block 1104. In some embodiments, monitoring the need for health data may include
determining whether or not there is a need to collect health data 200 from one or more of the
sensors 120 of the system 100. In some embodiments, the ﬁeed for health data 200 is
“identified based on a request from another component of system 100. For example, the
computer 130 may determine that there is a need to collect health data 200 in response to a
request for the health data 200 (e.g., a request to initiate a health test and/or a query for the
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health data 200) received from the server 104 and/or the employee 401.

[00228] In some embodiments, fhe need for health- data 200 is identified baéed on
corresponding schedule (e.g., a health monitoring test schedule). For example, where a health
test routine requires colleoﬁon of health data 200 at 12:00pm, it may be determined that
health data 200 is needed if the current time is 12:00pm or shortly thereafter. As another
example, where a health test routine requires the continuous collection of a batch of health
data 200 from 8:00am-6:00pm, it may be determined that heélth data 200 is needed if the
- current time is in the range of 8:00am-6:00pm. As yet another example, where a health test
routine requires the repeated collection of health data 200 at an hourly interval from 8:00am-
6:00pm, it may be determined that health data 200 is needed if the current time is 8:00am,
9:00am, and so forth. It will be appreciated that these test schedules are exemplary, and other

embodiments may include any suitable test schedule.

[00229]  Where it is determined that health data 200 is not needed, at block 1106, method
1100 may include proceeding to determining whether or not the test routine should be
stopped, as depicted at block 1108. In some embodiments, it may b.e determined that the test
routine should stop based on an instruction to stop from another device of system 100. For
example, the computer 130 may determine that it should stop execution of the health
monitoring test routine in response to an instruction from the server 104 and/or the employee
401 to stop the health test routine {e.g., a request to terminate the health test). Where it is
determined that the health test routine should be stopped, the health .test routine may be
stopped, as depicted at block 1110.

[00230] Where it is determined that health data 200 is needed, at block 1106, method 1100
may include proceeding to monitoring of the sensors 120 to collect the health data 200, as
depicted at block 1112. In some embodiments, monitoring the sensors 120 to collect the
health data 200 includes monitoring the particular sensors 120 that provide the particular
health data 200 needed. Where the heath data 200 needed includes the employee’s body
temperature, for example, monitoring the sensors 120 to collect the health data 200 may
include monitoring one or more of the standalone temperature sensor 202 located on desk
402, the temperature sensor 202 of the chair pad 450, the temperature sensor 202 of the floor
mat 460, the temperature sensor 202 of the mouse 408 and/or the like to sense/acquire

temperature data 200a. Other embodiments may include similar monitoring of any of the
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standalone or integrated sensors 120 to collect the needed health data 200.

[00231] In some embodiments, the collected health data 200 may be fransmitted between
the various devices in route to the server 104, Where the heath data 200 needed includes the
employee’s bbdy temperature, for example, the computer 130 may collect temperature data
200a directly from the standalone temperature sensor 202. As a further example, the chair pad
450, the floor mat 460, the mouse 408 may collect temperature data 200a directly from the
respective temperature sensors 202 integrated therein and forward the collected temperature
data 200a to the computer 130. Similar techniques may be employed for collecting other
forms of health data 200 from the various sensors 120 of the system 100. For example,
temperature data 200a, blood condition data 200b, blood pressure data 200¢, position data
200d, body fat data 200e, 3D position data 200f, audio data 200g, respiration data 200h,
neural data 200i and/or the like, may be collected from the corresponding tenipefature Sensors
202, blood condition sensors 204, blood pressure sensors 206, position sensors 208, body fat
sensors 210, 3D position sensors 212, audio sensors 214, respiration sensors l216, neural

sensors 218, and/or the like, in a similar manner.

[00232] Method 1100 may include storing the health data 200, as depicted at block 1114,
In some embodiments, storing the health data 200 includes storing the collected health data
200 in local or remote memory. For example, the employee computer 130 may store the
health data 200 collected from the sensors 120 in local memory 300. In some embodiments,
storing the heath data 200 includes buffering/queuing the health daté 200 for transmission at a

later time.

[00233] Method 1100 may include transmitting the health data 200, as depicted at block
1116. In some embodiments, transmitting the health data 200 may -include transmitting the
health data 200 to another componehta’entity of the system 100. For example, the computer
130 may transmit the health data 200 (¢.g., the health data 200 stored in memory 300) to the
server 104 for use in monitoring the health of the employee 401. In some embodiments, the

health data 200 may be transmitted from the computer 130 to the server 104 via network 118.

[00234] In some embodiments, the transmission of the health data 200 may be regulated
‘based on a corresponding schedule for sending/transmitting the health data. For example,
where a health test routine requires collection of health data 200 at 12:00pm, the health data

200 may be collected and transmitted at or about 12:00pm. As further example, where a
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health test routine requires the continuous collection and transmission of health data 200 from
8:00am-6:00pm, the health data 200 may be collected and transmitted from 8:00am-6:00pm
such that a substantially continuous stream of health care data 200 is transmifted (e.g., from
the sensors 120 to the computer 130 and/or from the computer 130 to the server 104} for use
in monitoring the employee’s health. As a further example, where a health test routine
requires the continuous collection of health data 200 from 8:00am-6:00pm and the
transmission of the health data 200 in batches hourly, the health data 200 may be collected
and stored over the period with the batches being'transmitted at 9:00am, 10:00am and so
forth).

[00235] In some embodiments, after transmitting the health data collected, method 1100
may progress to block 1108 to determine whether or not the acquisition of health data should
continue. Accordingly, health data 200 may be collected from the various sensors 120 as

required for monitoring the health of employees.

[00236] It will be appreciated that the method 1100 is an exemplary embodiment of
methods that may be employed in acéofdance with techniques.described herein. The method
1100 may be may be modified to facilitate variations of its implementations and uses. The
method 1100 may be implemented in software, hardware, or a combination thereof. Some or
all of the method 1100 may be implemented by one or more of the modules/applications
described herein, such as employee computer module 308. The order of the method 1100 mdy
be changed, and various elementé may be added, reordered, combined, omitted, modified,

etc.
{00237] Server:

[00238] The server 104 (see FIG. 1) may include a network entity that serves requests by
other network entities. For example, the sever 104 may serve request by client entitiés, such
as the employee computer 130, the employer computer 103 and/or the like. The server 104
may host a content site, such as a website, a file transfer protocol (FTP) site, an Internet
search website or other source of network content. In some embodiments, the server 104 may
host one or more applications, such an employee health monitoring application. Some or all
of the application may be executed locally on the server 1.04 and/or remotely by various other
network entities, such as the employee computer 130 and/or the employer computer 103. For

example, the server 104 may cause the execution of remote applications/processes (e.g., an
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application executing the method 1100) on the employee computers 130 to collect the health
data 200 from each respective employees and execute a local applications (e.g., a health
monitoring application) to conduct processing of the collected health data 200 for use in

monitoring an employee’s health.

[00239] In some embodiments, the server 104, is connected to one or more of the
employee computer workstations 130 (e.g., for interfacing with the employees in their work
environment), one or more file servers 106 and associated databases 108 for accessing and
storing employee health information 109, one or more employer computers 103 (e.g., for
allowing the employer to review the health information of employees), one or more web
servers 110 for connecting the computer server 104 to remote coinputers 112 (e.g., to provide
communication with emergency response entities (e.g., a police, fire, ambulance station),
health care entities (e.g., a doctor’s ofﬁce),- an offsite workstation 102, or the like that may
allow emergency response personnel, health care providers and/or employees to be alerted by
the health monitoring system, to remotely access the health monitoring system (e.g., access

health information 109 stored in database 108), and/or the like.

[00240]  As shown, at least one file server 106 may be employed by the system to manage
the employee health information 109 and/or to allow the computer server 104, the employee
computer 130, the employer computer 103 and/or the remote workstation 112 to
upload/download data (e.g., the employee health information 109) via the file server 106. The
files server 106 may include or otherwise have access to the database 108. The .database 108
may include an employee health database for storing the employee health information 109
and/or an employee access database that stores credential data and permissions data for
verifying user’s right to access the system 100 based on the credentials and/or restricting
access fo the system 100 based on corresponding permissions. The file server 106 and/or the
database 109 may include network attached storage (“NAS”), storage area networks
(“SAN™), or direct access storage (“DAS”), or any combination thereof, including, e.g.,
multiple hard disk drives. The file server 106 may have stored thereon a database
management system, e.g. a set of software programs that controls the organization, storage,
management, and retrieval of the data in the database(s) 108, such as the health information
109.

[00241] The database 108, and any other databases or files stored in the file server 106,
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may be a database separate from other employee databases or the same database as other
employee databases, e.g., commingled in a database containing, for example, employee
benefit or pay information. The employee health information 109 can also be stored in a
plurality of databases {e.g., distributed databases, tables, or fields in separate portions of the
file server memory). As one skilled in the art will appreciate, the file server 106 may provide
the computer server 104, and the computer workstations 130 access to the database 108
through, e.g., database management software or other application. A database server may be
used to store the database 108 instead of or in addition to the file server 106, An exemplary

structure of the database 108 is discussed in more detail below with regard to FIG. 14 below.

[00242]  The computers 130, 103 and/or 112 may include personal computers (PC) as is
known in the art. The computers 130, 103 and/or 112 may run UNIX, Linux, Windows®, or
some other operating system compatible with the networked systems discussed herein. In
some embodiments, the computers 130, 103 and/or 112 may include remote terminals that
enable a user to interact with various processes being controlled by the server 104. For
example, the operations described herein with regard to the employee computer 130 may be
executed by the server 104 and the employee computer 130 may include a network terminal
that provides for user interaction with the operations provided by the server 104. Moreover,
the computers 130, 103 and/or 112 may provide access computer program instructions stored
- on the server 104, For example, an application for providing employee data running on the
server 104 may be accessible via the employee computer 130 such that the employee may
provide access credentials to login to their account, the server may verify their
credentials/permissions, and the employee may be able to enter, via the employee computer
130, their health profile information (e.g., their persbnal health profile data (c.g., age, sex,
ethnicity, etc.), health goals (e.g., “lose 10 pounds™ or “lower blood pressure™) and/or the
like). Thus, health information provided via the computer workstations 130 can be forwarded
via the server 104 to the file server 106 for use in updating the employee’s health information
109 stored in the database 108. In some embodiments, the computer workstations 130 can
interface with different servers (e.g., the web or network servers 104, 106 or 110) for

accessing the health information 109 via the communications network 118.

[00243] The employer computer 103 may provide an employer (e.g., the employee’s
manager, the employee’s human resources manager, or the like) access to the employee
health information 109 and/or corresponding reports for reviewing the health of one or more
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employees. For example, an employer may be provided regular reports and/or alerts
regarding the health of some or all of their employees via the employer computers 103 and/or
the employer may proactively initiate review of the employee health information 109 (e.g.,
via an interactive dashboard discussed in more detail below). Thus, for example, an employer
may determine whether a health condition is affecting a given employee, determine whether
or not an employee is following their health plan, determine whether some or all employees
at a certain facility have are experiencing similar symptoms indicative of a facility wide
health concern (e.g., a high percentage of employees at a given facility have developed

asthma, chronic obstructive pulmonary disease (“COPD™), or other chronic condition),

[00244]  FIG. 12A is a block diagram illustrating components of the server 104 in .
accordance with one or more embodiments of the present invention. In some embodiments,

the server 1100 includes a memory 1202, a processor 1204 and an input/output (/O) interface
1206.

[00245]  The memory 1202 may include non-volatile memory (e.g., flash memory, ROM,
PROM, EPROM, EEPROM memory), volatile memory (e.g., random access memory _
(RAM), static random access memory (SRAM), synchronous dynamic RAM (SDRAM)),
bulk storage memory (e.g., CD-ROM and/or DVD-ROM, hard-drives), or the like, The
memory 1202 may include a non-transitory computer readable storage medium having
program instructions 1208 stored thereon that are executable by a computer processor (e.g.,
the processor 1204) to cause the functional operations described herein with regard to the
server 104, The program instructions 1208 may include server modules 1210 (e.g., user
verification module '12103., calibration module 1210b, monitoring module 1210¢, and/or
display module 1210d) including program instructions that are executable by the processor
1204 to provide some or all of the functionality described herein with regard to the server
104.

[00246]  'The user verification module 1210a may be employed by the server 104 to verify
a user’s login information and/or provide corresponding access to other portions of the
system 100, as discussed in more detail herein. For example, upon an employee, ei’nployer or
other user attempting to login to the system 100, the user verification module 1210a may be
executed to verify login credentials (e.g., a user ID and password) provided by an employee,

employer or other user, and, upon verification of the credentials, grant access to the health
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information 109 of the database 108 in accordance with permissions associated with the

credentials.

[00247] The calibration module may be exécuted' by the server 104 to provide for
calibrating the sensors 120 of the system 100, as discussed in more detail herein, For
example, at start-up of monitoring of the employee’s health or based on a request by the
employee, the calibration module .1210b may be executed to provide for collecting a baseline
set of data (e.g., initial measurement- of temperature, weight, body fat heart rate, blood
pressure, blood condition, body position, eye movement, and/or the like). Such data may be
used to verify operation of the sensors 120 and/or to provide a baseline for comparing the

health data collected during subsequent testing.

[00248] The monitoring module 1210c may be executed by the server 104 to provide for
monitoring of the employee’s health, as discussed in more detail herein. For example, the
monitoring module 1210c may provide for collecting health data 200 from the various
sensors 120 located about an employee’s workstation (e.g., via conducting one or more health
test) and processing the health data 200 to generate a health report including, for example
determined health characteristics, health conditions, health risks and/or health plans for the
employee. In some embodiments, the monitoring module 1210c may provide for conducting
discrete health test at certain/limited times (e.g., “low productivity” times in which the
employee is not as productive, such as the early morning, mid-afternoon, or the like). As one
skilled in the art will appreciate, monitoring an employee at limited times may minimize any
risk of over exposuré of IR test measuréments when photoplethysomography is used to
monitor a health condition, e.g., to meet or exceed current government and safety protocols in
relation to the frequency, intensity and duration of such test on the employee, In some
embodiments, the monitoring module may provide for interpreting the incoming health data
200. For example, where the collected health data 200 includes raw electronic signals from
the sensors 120, raw measurement values (e.g., datasets) or the like, the monitoring module
1210c may provide for converting the electronic signals and/or values to health characteristic

data indicative of the actual health characteristics.

[00249] As discussed in mdre detail herein, the presentation module 1210d may be
executed by the server 104 to provide for presenting employee health information (e.g., the

employee’s profile, heath report, health plan, and/or the like) to the employee, the employer,
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and/or another user. For example, the presentation module 1210d may provide for displaying
(e.g., via a heath monitoring widget and/or an interactive health dashboard) or otherwise
communicating the employee’s health information and/or corresponding health alerts to the
employee, an employer, emergency response personnel, the employee’s physician, and/or the
like. In some embodiments, the presentation module 1210d may provide for displaying a
preventative plan for health maintenance, the employee’s health statistics over time, the
employee’s progress relative to a predetermined health regime, display the employee’s

progress relative to a-preventative plan calculated by the system and/or the like.

[00250] 'The processor 1204 may be any suitable processor capable of
executing/performing program instructions. The processor 1204 may inciude a central
processing unit (CPU) that carries out program instructions (e.g., of the server module(s)
1210) to perform ‘arithmetical, logical, input/output and other operations of the server 104.
The processor 1204 can be any commercially available processor, or plurality of processors,
adapted for use in the computer server 104, such as Intel® Xeon® multicore processors
manufactured by Intel Corporation, Intel® micro-architecture Nehalem manufactured by Intel
Corporation, AMD Opteron™ multicore processors manufactured by AMD Corporation, or
the like. As one skilled in the art will appreciate, the processor 1204 may also include
components that allow the server 104 to be connected to peripherals (e.g., a display and
keyboard that would allow direct access to the processor and memory 1202, and/or

application executing via server 104).

[00251] The I/O interface 1206 may provide an interface for connection of one or more
I/O devices to the server 104. The I/O devices may include other network devices, such as the
file server 106, the web server 110, the employee computers 130, the employer computers
103, the sensors 120, and/or the like. The 1/0 devices may be connected to the I/O interface

1206 via a wired or wireless connection.

[00252] In some embodiments, the server 104 uses thé health data 200 collected by the
sensors 120 to monitor the employee’s health. FIG. 12B is a flowchart that illustrates a
method 1220 of monitoring the employee’s health in accordance with one or more

embodiments of the present invention.

[00253] Method 1220 may include collecting health data, as depicted at block 1222, In

some embodiments, collecting health data includes collecting health data 200 from other
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entities of the system 100. For example, as depicted in FIG. 13 (including a block diagram
illustrating an exemplary dataflow within system 100 in accordance with one or more
embodiments of the present invention), the server 104 may collect health data 200 (e.g.,
including temperature data 200a, blood condition data 200b, blood pressure data 200c,
position data 200d, body fat data 200e, 3D position data 200f, audio data 200g, respiration
data 200h, neural data 200i, and/or the like) via the various sensors 120 and/or the computer
130 of the employee’s workstation 102. Accordingly, the server 104 may collect health data
200 via multiple points of contact with the employee (e.g., a first point of contact with the
employee’s head/eyes, a second point of contact with the employee’s arms/hands, a third
point of contact with the employee’s torso/back/legs, a fourth point of contact with the
employee’s feet, and a fifth point of contact with the employe&s head/brain).

[00254] In some embodiments, collecting health data includes executing a Single
measurement by some or all of the sensors 120. For example, some or all of the sensors 120
may be employed to record ﬁ single measurement in sequence (e.g., one after the other) or in
parallel (e.g., at the same time) and transmit corresponding health data 200 to the computer
130. The computer 130 may collect the single measurement from each of the sensors 120 and

transmit corresponding health data 200 to the server 104 for use in monitoring the employee’s
health.

[00255] In some .embodiments, cdllecting health data includes executing multiple
measutrements.by some or all of the sensors 120. For example, some or all of the sensors 120
may be employed to record a set of measurements (e.g., one per minute) over a given period
of time (e.g., 5 minutes, 1 hour, 8 hours, or the like) and transmit corresponding health data
200 to the computer 130. The computer 130 may collect the measurements from each of the
sensors 120 and transmit correspdnding health data 200, as it is received, to the server 104 for

use in monitoring the employee’s health,

[00256] In some embodiments, the health data 200 is collected via health test that are
initiated by the server 104. For example, the server 104 may execute a health monitoring
routine that requires health data 200 to be sensed/collected according to a given fest
schedule/routine (e.g., sensed/collected from 8am-6pm, sensed/collected hourly from 8am to
6pm, and/or the like), the server 104 may determine that health data is required bgsed on the

schedule, and, in response to determining that health data is required, the server 104 may
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transmit, to the computer 130 and/or the sensors 120 corresponding requests to sense, collect
and forward, to the sever 104, the health. data 200 according to the schedule. For example,
where a test schedule/routine requires collection of health data from 8am to 6pm, the server
104 may send, to the computer 130 at 8am, a first request to initiate collection and forwarding
of health data 200 to the server 104, and send, to the computer 130 at 6pm, a second request
to terminate collection and forwarding of the health data 200 to server 104. In such an
embodiment, the computer 130 may continually acquire (and forward to server 104), health
data 200 from 8am to 6pm. The server 104 may transmit similar requests in accordance with
any suitable test routine/schedule. For example, where a test schedule/routine 'requires
collection of health data hourly from 8am to 6pm, the server 104 may send, to bomputer 130
at cach of 8am, 9am, 10am, and so forth, a request to collect and forward health data 200 to
the server 104. In such an embodiment, the computer 130 may collect (and forward to server
104) a set of heélth data 200 each hour from 8am to 6pm (e.g. at 8am, 9am, 10am, and so
forth). In some embodiments, the health data 200 for one or more employees may be logged
over time. The logged data may be used to generate health profiles and/or reports that are

based on current and/or historical health data 200.

[00257] In some embodiments, the server 104 may initiate a health test bascd.on an
external request/event, such as a request initiated by a user. For exampl_e, where an employee
or an employer is interacting with an interactive health dashboard for a given employee (as
discussed in more detail below) and the user requests to run a health test, the server 104 may
determine that health data is required based on the request, and, in response to determining
“that health data is required, the server 104 may transmit a corresponding request to collect
and forward health data 200 to the computer 13¢. In such an einbodiment, the computer 130
may collect a set of health data 200 at or near the time of the user’s request to conduct a
health test and forward the set of health data 200 to the server 104. Thus, the server 104 may
initiate health test automatically (e.g., based on a test schedule/réutine) and/or in response to

external request (e.g., from an employee, an employer, or other user).

[00258] Method 1220 may include processing the collected health data to generate a
corresponding health profile, as depicted at block 1224. In some embodiments, a health
profile 1300 is generated based on processing of the collected health data 200. The health
profile 1300 may include health characteristics 1302, health conditions 1304, health risks
1306, and/or health plans 1308 for the employee.

-74-



WO 2013/006622 PCT/US2012/045410

{00259] In some embodiments, the health characteristics 1302 may include a first level of .
health profile data that is derived from the collected health data 200. For example, the server
104 may process the collected health data 200 to identify various biometric health
characteristics 1302a and/or biomechanical health characteristics 1302b for the employee.
Biometric health characteristics 1302a may include, for example, the employee’s sensed body
temperature 1310, body weight 1311, body fat 1312, heart rate 1313, blood pressure 1314,
blood condition (e.g., bloed oxygenation, blood glucose level, etc.) 1315, respiration rate
1316, neural/brain activity 1317, and/or the like. Biomechanical health characteristics 1302b
may include, for example, the employee’s sensed body position 1320 (e.g., the employee’s
physical positioning and/or movement of the employee’s head, torso, arms, hands, legs, feet,
and/or the like), eye movement (e.g., focal point, blink rate, pupil dilation of the eye, and/or

the like) 1321, neural/brain activity 1317, and/or the like.

[00260] In some embodiments, some or all of the health characteristics 1302 are provided
directly via the health data 200. For example, the health data 200 may include a value for
heart rate (e.g., 80 beats per minute (“BPM™). In some embodiments, some or all of the health
characteristics 1302 lare extrapolated from the health data 200. For example, the health data
200 may include a set of measurements indicative of the number of employee’s heart beats
over a period of time (e.g., 20 heart beats over fifteen seconds) and the server 104 may
process the set of data to determine the corresponding hear rate value (e.g., 80 BPM). The
health data 200 may be received and/or processed in a similar manner to determine values for

the other health characteristics 1302 based on received values and/or data sets.

[00261] In some embodiments, the body weight 1311 is based on forces measured by one
or more sensors. For example, where only the force transducers 622 of the floor mat 460
sense a force, it may be detel‘minéd that the employee is standing, and the force sensed by the
force transducers 622 of the floor mat 460 may be used to determine the employee’s weight,
As a further example, where the force transducers 622 of the chair pad 450 and/or the force
transducers 622 of the floor pad 460 sense a force, it may be determined that the employee is
seated in the chair 404, and the force sensed by the force transducers 622 of the seat pad 610
of the chair pad 450 and the floor may 460 may be added together to determine the

employee’s weight,

[00262] In some embodiments, the body fat 1312 is based on body fat data 200e collected
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via one or more of the body fat sensors 210, For example, the body fat 1012 may be
determined using bioelectrical impedance analysis (BIA) of the impedance/resistance sensed
by the body fat sensor 210. Ideally, male employees will have a body fat measurement of
about 8-17% and femé,_}e employeeé will have a measurement between about 10-21%. The
body fat 1012 may include a body fat percentage which is determined as the total weight of
the person’s fat divided by the person’s weight.

[00263] In some embodiments, the heart rate 1013 is based on blood pressure data 200c
collected via one or more of the blood pressure sensors 206. For example, the heart rate 1013
may be determined using the rate of pulsations of blood pressure which may cbrrespond to
the heart rate. In some embodiments, the heart rate 1313 is determined as the number of heart
beats over a given period of time, typically sixty seconds. The heart rate may be determined
from the blood pressure data 200c which is indicative of the rate of pulsations of bIo_dd flow

that correspond to the heart rate.

[00264] In some embodiments, the blood pressure 1314 is based on blood pressure data
200c collected via one or more of the blood pressure sensors 206, The blood pressure 1014
may be determined from the blood pressure data 200c which is indicative of pressure
pulsations due to blood flow. For example, the blood pressure 1014 may be determined based
on a maximum blood pressure detectedr (e.g., the “systolic™ blood pressure) and the minimum

blood pressure detected (e.g., the “diastolic” blood pressure). The blood pressure 1314 may
| be recorded as the systolic blood pressure over the diastolic blood pressure (e.g., 90/60

mmHg).

[00265] In some embodiments, the blood condition 1315 is based on blood condifion data
200b collected via one or more of the blood condition sensors 204. For example, the blood
oxygenation, blood glucose level, and/or the like may be determined from blood condition

data 200b provided by a pulse oximeter or similar blood conditions sensor.

[00266] In some embodiments, the respiratory rate 1316 is baséd on respiration data 200h
collected via one or more of the respiration sensors 216. For example, the respiration rate
may be determined based on a number of breaths sensed by the respiration sensor 216 over a
given period of time. For example, where the respiration data 200h indicates that the
employee has taken four breaths in fifteen seconds, the employeeé respiration rate 1316 may

be determined as sixteen breaths per minute (Vf).
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[00267] In some embodiments, the brain activity 1317 is based on neural data 200i
collected via one or more of the neural sensors 218. In some embodiments, the brain activity
1317 includes a log of neuro-signals (e.g., including alpha, beta, gamma, and delta waves)
- that are indicative of the employee’s brain state, including the employee’s emotional state,
thoughts (e.g., cognitive thoughts, subconscious thoughts, and intent), facial movements (e.g.,
facial expressions), motor functions and/or the like. The brain activity 1317 may include or
otherwise be extrapolated from the neural data 200i. The brain activity 1317 may be both of a
biometric and biomechanical characteristic based at least on its use in determining various
biometric and biomechanical health profile data (e.g., various biometric and biomechanical

conditions and identified/predicted health risks).

[00268] In some embodiments, the body position 1320 is based on body position data 200f
collected via one or more of the body position sensors 212, In some embodiments, the body
position 1320 is indicative of the position of the employee’s head, torso, arms, hands, legs,
feet or the like. The employee’s body position 1320 may be provided by 3D position sensor
212. In some embodiments, the employee;s body positioﬁ may be determined based on the
forces sensed by various ones of the positions sensors 208. For example, it may be
determined that the employee is leaning back in their chair where a high force is sensed by a
force transducer 622 located in the back-pad 612 of the chair pad 450 relative to a force
sensed by a force transducer 622 located in the seat pad 610 of the chair pad 450.

[00269] In some embodiments, one or more of the health characteristics 1302 may be used
to determine one or more of the health conditions 1304. The health conditions 1304 may
include a second level of health profile data that is derived from the one or more of the health
characteristics 1302 and/or the collected health data 200. For example, the server 104 may
process the health characteristics 1302 and/or the collected health data 200 to extrapolate
various biometric health conditions 1304a and/or biomechanical health conditions 1304b for
the employee. Biometric health conditions 1304a.may include, for example, a body mass
index (“BMI”) 1330, a body composition 1331, a fitness level 1332, a resting heart rate
(“RHR”) 1333, a maximum heart rate (“MHR™) 1334, a target heart rate (“THR”) 1335,
and/or the like for the employee. Biomechanical health conditions 1304b may include, for
example, posture (“posture analysis”) 1340, muscle tension 1341, a stress level 1342, an
injury 1343, an eye fatigue level 1344, facial movements 1345, motor functions (e.g.,
gestures) 1346, and/or the like for the employee.
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[00270] Insome embodiments a health condition 1304 may be determined based on one or
more health characteristics 1302 and/or other data (e.g., the employee’s personal profile). For
example, BMI 1330 and/or body composition 1331 may be extrapolated from body weight
1311 and body fat 1312. Fitness level 1332 may be based on weight 1311, heart rate 1313,
and/or blood pressure 1314. Resting heart rate 1333, maximum heart rate 1334, and/or target
heart rate 1335 may be based on the heart rate 1313 and/or the employee’s age. Emotions
1336 and/or thoughts 1337 may be based on the employee’s brain activity 1317. Posture 1340
and muscle tension 1341 may be based on the observed body position 1320 of the employee
(e.g., physical positioning and movement of the head, torso, arms, hands, legs, feet, and/or
the like). Stress level 1341 and injury 1343 may be based on the observed body pésition 1320
and/or eye movement 1321 of the employee. Eye fatigue 1344 may be based on the observed
eye movement 1321 of the employee. Facial movements 1345 and/or motor functions 1346

may be determined based on the brain activity 1317.

[00271] The BMI 1330 may be the individual’s body mass (m) divided by the square of
their height (h). In some embodiments, BMI 1330 is determined using the following

equation:
BMI=m* 703 /K (1)

[00272] Where “m” is the employee’s mass (in kg. or Ibs.) and “h” is the employee’s
height (in meters or inches). Using this relationship, the serv_ér 104 can determine whether the
employee is of average weight (e.g., having a BMI in the range of about 18.5-25), overweight
(e.g., having a BMI in the range of abo_ut 25-30), or obese (e.g., having a BMI over about 30).

[00273] The body composition 1331 may indicate a percentage of bone, fat and/or muscle
in the employee’s body. In some embodiments, the body composition is determined based at

least on the body fat percentage and the body weight 1311.

[00274] In some embodiments, the fitness level 1332 is indicative of the employee’s
body’s ability to withstand a physical workload and/or recover in a timely manner. The
fitness level 1332.may be based on the employee’s heart rate. For example, an employee may
be determined to have a good fitness level if their heart rate 1313 includes a resting heart rate
(e.g., RHR 1334) under about 100 BPM. |

[00275] In some embodiments, the respiratory rate 1316 is indicative of the number of
-78-



WO 2013/006622 PCT/US2012/045410

breaths taken within a set amount of time (e.g., 60 seconds). In some embodiments, the
resting heart rate (RHR) 1333 is the measured heart rate (HR) 1313 taken at a period of low
activity by the employee (e.g., while seated in the chair 404 and not engaging in any work
activities). The maximum heart rate (MHR) 1334 may be determined using the following

equation:
MHR = 205.8 — (0.685 % age} 2)

Where “age” is the age of the employee in years. The target heart rate (THR) 1335 may be

calculated using the following formﬁla (e.g., the “Karvonen method™):
THR = ((MHR — RHR) % % intensity) + RHR (3)

Where intensity is a percentage, typically about 65%-85%. The target heart rate 1335, resting
heart rate 1333 and maximum heart rate 1334 may be provided to the employee to aid the
employee in safe exercise regimens, the formulation of a health plan, and the determination
of whether the employee has met its health plan goals for the day, e.g., whether the employee
has reached their target heart rate 1335 .by the distance and length of time the employee has
indicated to the program it has exercised. Also, if the employee’s resting heart rate 1333 is
above 100 beats per minute, for example, the system may provide the employee with an
alert/warning regarding a risk of cardiovascular disease, stroke, or obesity via a health

dashboard 1390 and/or a health report.

[00276] In some embodiments, the employee’s emotions 1336, thoughts 1337, facial
movements 1345 and/or motor functions 1346 are based on the sensed neuro signals (e.g.,
brain activity 1317). For example, a plurality of predetermined brain wave patterns may be
associated with corresponding emotions, thoughts, facial movements and/or motor functions,
During processing of the brain activity 1317, the sensed/observed neuro signals may be
compared to the plurality of predetermined neural signal patterns to identify a match there
between. Upon matching the observed neuro signals to one or more of the predetermined
neural signal patterns, it may be determined that the employee is engaged in corresponding
emotions (e.g., happy, sad, excited, depressed, etc.) 1336, thoughts (e.g., intent to take an
action, etc.) 1337, facial movements (e.g., facial gestures such as smiling) 1345 and/or motor
functions (e.g., a sequence of movements) 1346. In some embodiments, as described herein,

an animated avatar may be used to mimic the employee’s current emotional state and/or
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facial gesture. For example, when it is determined that the employee is happy and/or smiling,
the avatar can be animated to include a smile, providing the employee or other persons
reviewing the employee’s health (e.g., the employer) with an indication of the employee’s
current emotional state and/or facial expression. In some embodimehts, the ability to
determine the employee’s thoughts may be employed to assist the employee with completing
their work duties. For example, where the system 100 is able to determine that the employee
intends to open a word processing application, the system 100 may launch the word
processing application based on the determined intent to act, without any physical interaction

by the employee.

[00277] In some embodiments, a determination of the employee’s posture 1340 may be
based on body position 1320. For example, the employee may be determined to have good'
posture that where one or more of the employee’s hands, wrists, and forearms are straight, in-
line and roughly parallel to the floor; the employee’s head is level, or bent slightly forward,
forward facing, and balanced, and generally in-line with the torso; the employee’s shoulders
are relaxed and its upper arms hang normally at the side of the body; the employee’s elbows
stay in close to the body and are bent at angles between about 90 and 120 degrees; the
employee’s feet are fully supported by the floor or a footrest (if the efnployce’s desk height is
not adjustable); the employee’s back is fully supported when sitting vertical or leaning back
slightly; the employee’s thighs and hips are generally parallel to the floor; and/or the
employee’s knees are about the same height as the hips with the feet slightly forward. The
posture 1340 may include a determined proper alignment of the head, torso, arms, and feet
when the employee is sitting in the chair and the employee’s deviation from the proper
alignment based on the observed body position 1320, In some embodiments, the actual body
positibn of the employee, relative to the ideal body position may be deterrhined and the
posture 1340 may indi.cate, a percentage deviation of the actual bbdy position to the ideal
body position and/or may include suggestions for improving the employee’s posture (e.g., sit

up in chair with lower back firmly contacting chair lumbar support).

[00278]  In some embodiments, the level of muscle tension 1341 may be determined based
on the employee’s body position 1320, including, for example the employee’s arm position
and shoulder height (e.g., whether the employee’s shoulders are raised and the arm is bent in
a sub-optimum way), the employee’s respiratory rate 1316, and the length of time the
employee’s arm has been extended to operate the mouse 408, For example, it may be
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determined that the employee is experiencing a high level of muscle tension where the
employee’s arm is extended to use the mouse 408 and/or shoulder is raised for over twenty
minutes. Using these measurements, the system can determine an estimate of the employee’s

muscle tension 1341 using known techniques.

[00279] In some embodiments, a level of eye fatigue 1344 may be determined based on
the employee’s eye movement 1321. For example, it may be determined that the employee is
experiencing a high level of eye fatigue 1344 where their blink rate has slowed to less than
fifteen blinks per minute and/or the employee has been staring at substantially the same

position {e.g., the monitor) for an extended period (e.g., over twenty minutes).

[00280] Although the illustrated embodiment includes sets of health characteristics 1302
and corresponding health conditions 1304 extrapolated therefrom, it will be appreciated that
embodiments may include one or more of the listed heaith conditions 1304 being provided as
health characteristics 1302 or vice versa. For example, where a sensor 120 provides a resting
heart rate value, the resting heart rate may be provided as a health characteristic 1302 as
opposed to a health condition 1304 extrapolated from the health characteristics 1302. Similar

characteristics may be provided for any of the health conditions 1304.

[00281] The biometric and/or biomechanical health characteristics 1302, health conditions
1304 and/or other data (e.g., personal profile information) may be used to identify/predict
corresponding health risks 1306. The health risks 1306 may include a third level of health
profile data that is derived from one or more of the health conditions 1304, the health
characteristics 1302 and/or the collected health data 200. For example, the server 104 may
process the health conditions 1304, the health characteristics 1302 and/or the collected health
data 200 using predictive analytics to extrapolate various biometric health risks 1306a and/or
~ biomechanical health risks 1306b for the employee (i.e., risks for developing the associated
health condition). Risk 1306 may include a prediction of a health condition that may occur.
For example, where the recent health data for an employee indicates a trend of increasing
body weight for an employee, it may be predicted that the employee is at risk for becoming
obese within a given time period. Biometric health risks 1306a may include, for example, risk
of obesity 1350, risk of injury 1351, risk of diabetes 1352, risk of infection 1353, risk of
inflammation 1354, risk of circulation problems 1355, risk of cardiovascular disease 1356,

risk of a cardiovascular accidents (e.g., stroke) 1357, risk of illness (e.g., the flu) 1358, risk of
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developing asthma 1359, risk of developing allergies 1360, risk of developing bronchitis-
1361, risk of experiencing depression 1362, and/or the like. Biomechanical health risks
1306b may include, for example, risk of back injury 1363 (e.g., upper/lower back pain), risk
of neck injury 1364, risk of musc_:uloskeletal syndrome (“MSD”) 1365, risk of carpal tunnel
syndrome (“CTS™) 1366, risk of epicondylitis (i.c., tennis/golfer’s elbow) 1367, risk of a
rotator cuff injury 1368, risk of eye disease 1369, risk of physical fatigue, and/or the like. The
prediction of health issues and the identification of associated health risks may provide a
proactive environment for predicting and responding to health risks before they escalate into

actual health conditions.

[00282] Risks of obesity 1350, injury 1351, diabetes 1352, and cardiovascular disease may
be based on BMI 1330 and/or body comp 1331. Risk of infection 1353, inflammation 1354,
and circulation problems 1355 may be based on body temperature 1310. Risk for cardio
vascular disease 1356, cardiovascular accidents 1357, and obesity 1350 may be based on
fitness level 1332, blood pressure 1314, and heart rate 1313. Risk for illness 1338, asthma
1359, allergies 1360 and bronchitis 1351 may be based on respiratory rate 1316. Risk of
depression 1362 may be based on the employee’s emotions 1336 and thoughts 1337. Risk of
physical fatigue 1370 may be based on the employee’s motor functions 1346.

[00283] In some embodiments, an employee that is obese (e.g., having a BMI over about
30) is determined to have a high risk of diabetes 1352 (e.g., a risk that is 7.37 time greater
than normal), a high risk of cardiovascular disease 1356 (e.g., a risk that is 2.5 time gréater
than normal), a high risk of circulation problems 1355 (e.g., a risk that is 6.38 times greater
than. normal risk for high blood pressuré), a high risk of asthma 1359 (e.g., a risk that is 2.72
time greater thaﬁ normal) and other conditions, such as a risk for high cholesterol that is 1.88

times greater than normal, for high arthritis that is 4.41 times greater than normal, and so
forth.

[00284] In some embodiments, it is determined that the employee is at risk or already has
the flu or other illness if the employee has one or more of a body teﬁlperature 1310 over 101
degrees Fahrenheit, a respiratory rate 1333 greater than 20 respirations per minute, and a
heart rate 1313 greater than 100 BPM.

[00285] In some embodiments, it is determined that the employee is at risk for

inflammation where, for example, the employee’s blood pressure 1314 is elevated, the
-82-



WO 2013/006622 PCT/US2012/045410

employee’s heart rate 1313 is irregular and/or the body temperature 1310 is elevated above

normal (e.g., above 98.6 degrees Fahrenheit).

[00286] In some embodiments, it is determined that the employee is at risk for circulation
problems where, for example, the employee has a low body temperature 1310 (e.g., less than
350C (960F) measured at the extremities) or a high respiratory rate 1333) (e.g., greater than

20 respirations per minute).

[00287] In some émbodiments, it is determined that an employee is at risk for depression
where, for example, the employee’s emotions 1336 and/or thoughts 1337 demonstrate a
negative pattern. For example, the employee may be determined to be at risk for depression
where they have been determined to have an emotion of “unhappy” for greater than 50% of

an observed period of at least one wecek.

[00288] In some embodiments, it is determined that an employee is at risk for fatigue
where, for example, the employee’s motor functions 1346 are below their normal level. For
example, the employee may be determined to be at risk for physical fatigue where their motor

function 1346 is less than 75% of its normal level for greater than one hour.

- [00289] In some embodiments, some or all of the heélth characteristics 1302, health
conditions 1304, and/or health risks 1306 may be determined/identified using known
techniques for extrapolating data. Although the illustrated emblodiment includes an
exemplary listing of health risks, it will be appreciated by those skilled in the art that other
embodiments may include assessing any variety of health risks that may be of interest to the

employee, the employer and/or other users.

[00290] In some embodiments, a health plan 1308 may be generated based on the health
characteristics 1302, the health conditions 1304 and/or the health risks 1306. Accordingly,
the health plan 1308 may be based on biometric and/or biomechanical health information for
the employee. The health plan 1308 may provide a listing of health goals (e.g., lose ten
pounds, reduce calorie intake to two-thousand calories per day, etc.), suggested actions for
the employee to take to reach the health goals (e.g., an exercise plan, a diet regime, regular
- breaks from using the computer, etc.) and/or the like. In some embodiments, the health plan
1308 includes a preventative health plan to help maintain and improve the employee’s health

over time. In some embodiments, the health plan 1308 may include an interactive health plan
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that can be modified by the employee and/or the employer and/or used to track the.

employee’s progress relative to the plan goals, and/or the like.

[00291] In some embodiments, the health plan 1308 may be determined using a discrete
health test, or formulated from a plurality of health tests (e.g., current and historical health
profile data) to determine the plan based upon a health test trend (e.g., the employee’s blood
pressure is rising, the employee has gained weight, the employee’s BMI is higher, the
employee is underweight, the employee’s resting heart rate is low or high ‘based upon activity
level, etc.). In some embodiments, the health plan is generated by calculating the employee’s
ideal health  characteristics/conditions based on  the current  health
characteristics/conditions/risks. In some embodiments, the difference between the current and

ideal health characteristics/conditions/risks is used to identify or generate a corresponding
health plan 1308. '

[00292] FIG. 13B illustrates an exemplary health report 1380 in accordance with one or
more embodiments of the present invention. Health report 1380 may be generated based on
health profile 1300 and/or other profile information (e.g., personal profile data) for the
efnployeé. For example, in the illustrated embodiment, the health report 1380 includes
personal profile information 1382, health test result data 1384 (e.g., corresponding to health
characteristics 1302, health conditions 1304, and health risk 1306 of the health proﬁlé 1300),
health plan data 1386 (e.g., corresponding to the health plan 1308 of the health profile 1300),
and logged health activities 1388 (e.g., corresponding to activity ehtries by the employee,' as

discussed in more detail below).

[00293] Method 1220 may include providing a health profile, as depicted at block 1226.
Providing a health profile may include providing some or all of the content of the health
profile 1300 for display to the employee, the employer, a medical practitioner, an emergency
responder, or the‘ like. In some embodiments, the health profile 1300 may be provided via a
health report document. For example, the server 104 may serve, to the employee’s computer
130 and/or the employer’s computer 103 a heath report document that is the same or similar
to the health report 1380. |

[00294] In some embodiments, the health profile 1300 may be communicated via an
interactive interface. For example, the server 104 may serve, to the employee’s computer 130

and/or the employer’s computer 103, an interactive health dashboard 1390 for
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communicating/displaying information of the health profile 1300 to the employee (e.g., via
computer 130) and/or the employer (e.g., via computer 103). In some embodiments, the
interactive health dashboard 1390 may enable a user (e.g., the employee) to selectively
view/edit health profile information 109 (e.g., including the health profile 1300, the personal
profile data 1382, activity data 1388 and/or the like) for the employee. For example, an
employee may login to the health dashboard 1390 via an application (¢.g., a web browser or
other network access application) of the computer 130 and interact with the dashboard 1390
to update their personal profile data 1382 (e.g., name, age, etc.), enter health activity
information (e.g., food they have eaten, exercises they have competed, etc.), review the health

profile data 1300, initiate a health test and so forth.

(002951 Providing the health report (including the health characteristics 1302 and
conditions 1304) may help to “inform” the employee regardiﬁg their health status. Providing
the health report (including the health risks 1306) may help to “protect” the employee by
alerting them to potential problems that may need to be addressed. Providing the health report
(including the health plans 1308) may help to “reinforce” the employee by providing a course
of action that suggests actions that the employee should take to reduce their risk of

developing health problems.

[00296] In some embodiments, an interactive health dashboard 1390 may enable the
employer to selectively view data of the health profile 1300 (e.g., including health
characteristics 1302, health conditions 1304, health risks 1306 and/or health plans 1308) for

some or all of their employees. For example, an employer may login to the health dashboard

1390 via an application (e.g., a web browser) of the computer 103 and use the dashboard
1390 view/edit employees’ personal profile 1382, the health profile 1300, the health activities
1388, and so forth. '

[00297]  In some embodiments, where the heath profile 1300 is indicative of the employee
incurring a health crisis (e.g., a stroke, heart attack, etc.), the server 104 may generate an alert
to emergency personnel, the employer or others. For example, upon detecting that the
employee is currently having a heart attack, the server 104 may send an automated the alert to
the employer (e.g., via‘computer 103) and make an automated emergency call to the fire
department, the police department, a hospital, onsite medical response personnel located at

the work facility, and/or other emergency response personnel (e.g., via the network server
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110).

- [00298] An alert may be generated where it is determined that the employee is
experiéncing a serious medical condition based on a health characteristic/condition falling
outside of a normal range (e.g., falling below a minimum threshold value and/or exceeding a
maximum threshold value) such as a respiration rate 1316 outside of the normal range of 12-
120 breaths per minute, blood pressure 1314 outside of the normal range of 90/60 — 180/120,
blood oxygenation le\}el above 90%, a posture 1338 indicative of the employee being
slumped over or on the floor and/or the like. In some embodiments, an abnormal
characteristic or condition may be compared to other characteristics or conditions to confirm
that they are, as a whole, consistent with an emergency actually occurring before alerting the
corresponding response personnel, thereby reducing the likelihood of a false alert based on an
inaccurate measurement (e.g., due to a faulty sensor 120). For example, an alert may not be
provided where the heart fate 1313 exceeds an upper threshold limit but the other
characteristics and conditions remain relatively unchanged (i.e., they are not elevated or low

compared to their baseline).

[00299]  In some embodiments, where the heath profile 1300 is indicative of the employee -
incurring a serious health risks (e.g., high potential for one of the health risk 1306 or the like),
the server 104 may provide a notification to the employer and/or medical practitioners, For
example, upon detecting that the employee is at risk of developing diabetes, the server 104
| may transmit an automated notification to the employer (e.g., via the computer 103) and/or

the employee’s physician (e.g., via the network server 110).

[00300] In some embodiments, the employee health information 109 for the employee
includes a record/log of the employee’s health information, For example,' the employee health
profile data 109 may include, for each employee, employee personal profile data (e.g., name,
age, etc.) 1312, the current/historical employee health profile 1300, the current/historical
employee activity data 1318, and so forth.

f00301] FIG. 14 is an exemplary database structure 1400 of health information 109 stored
in the database 108 in accordance with one or more embodiments of the present invention. In
. some embodiments, the exemplary health information 109 is structured to include the
following tables: employee data 1402, health test 1404, protect 1406, muscle tension 1408,

posture 1410, employee profile 1412, address 1414, health plan 1416, and health goals 1418,
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Each of the tables fdr a given user (¢.g., employee) may include the same primary key (“PK™)
that is unique with respect to other users, and, thus, may be used to identify tables/records for
the given wser. For example, all of the tables having health information for the employee

“John Doe” (having an employee D of “1234™} may include the primary key of “1234”,

[00302] The employee data table 1402 may include the employee’s general user
information. For example the employee data table 1402 may include entries for the
employee’s last name, first name, password, social security number, a remote login code,

e.g., RSA code, user identification number and/or the like.

[00303] The health test table 1404 may include entries that reflect results of one more
' health tests of the employee (e.g., health test conducted using sensors 120 of WQrkstation
102). The health test table 1404 may be dependent on employee data table 1402, In some
embodiments, health test table 1404 may include a unique test number, as well as measured
data for the respective test. For example, the health test table 1404may include data relating
to measured health characteristics 1302 such as body temperature, body weight, body fat,
| heart rate, respiratory rate, blood pressure, blood condition, body position, eye movement,
and/or the like.

[00304] The protect table 1406, the posture table 1410 and/or the muscle tension table
1408 may include entries that reflect one or more health conditions 1304 for the employee
associated with the given test number of health test table 1404. The protect table 1406, the
posture table 1410 and/or the muscle tension table 1408 may be dependent on health test
table 1404. In some embodiments, each_of the protect table 1406, the posture table 1410
and/or the muscle tension table 1408 may include a unique test number, as well as
measured/determined data for the respective condition. For example, the protect table 1406
may include entries for the employee’s user 1D, body mass, resting heart rate, target heart rate
and maximum heart rate. The muscle tension table 1408 may include entries for related to the
emplovee’s muscle tension. In some embodiments, the muscle tension table 1408 includes
data used to assess muscle tension, such as arm position, test time, shoulder position, and/or
the like, In some embodiments, the muscle tension table 1408 includes a muscle tension value
indicative of the determined level of the employee’s muscle tension. The posture table 1410
may include entries for related to the employec’s posture. In some embodiments, the posture

table 1410 includes data used to assess posture, such as head, arm, hand, feet, torso position
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and/or the like. In some embodiments, posture table 1410 includes a posture correction
indicative of whether the employee’s posture is acceptable and/or suggestions for
correcting/improving the employee’s posture. In some embodiments, similar tables may be

- generated for some or all of the other health conditions 1304 and/or health risks 1306,

[00305] In some embodiments, tables (e.g., a health test table 1404, protect table 1406,
posture table 1410,muscle tension table 1408 and/or similar tables may be generated for other
health conditions 1304 and or health risks 1306 may be generated for each iteration of testing.
For example, a set of tables may be generated for a first iteration of testing having test
number “0001”, a second set of tables may be generated for a second iteration of testing
having test number “0002”, and so forth. In some embodiments, the test number may
represent the test iteration for the employee, such as a test number of “000]” is the first test
taken by the employee, and a test number of “0010™ is the tenth test taken by the employee.
In alternative embodiments, the test number may indicate a date and time of a test so that

multiple tests in run in a day can be identified by date, time, and/or test iteration.

[00306] The employee profile table 1412 may be dependent from the employee data table
1402. In some embodiments, the employee profile table 1412 may inclﬁde primary keys of
the employee’s user ID and permissions that are indicative of Whiéh portion of the database
the employee can access. For example, in some embodiments, administrators of the employee
health program may have permission to download employee health j:roﬁles for a plurality of
employees. In other embodiments, the permissions may grant some employees permission to

access tables aggregating employee profile data, while other employees can only access their

own profiles. In other embodiments, the permissions may be set by the employee to restrict
the employer’s access to health profile data (e.g., may allow no access, access for data
aggregation only, or full access by restricted personnel). As one skilled in the art will
appreciate, there are multiple different permission types that can be used to grant employees
access to the data in the database, and all are included within the scope of this disclosure. The
employee proﬂlé table 1412may include entries for the employee’s ﬁrst. name, last name,

email é.ddress, physical address, age, sex, health goal and/or the like.

[00307] The address table 1412, the health plan table 1416, and the health goals table 1418
may be dependent from the employee profile table 1412. The address table 1414 may include

a primary key of the employee’s user ID, and entries for the employee’s street address, city,
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state, zip code, user/employee name and/or the like. The health plan table 1416 may include a
primary key of the employee’s user ID, and entries for the employee’s employee name,
weight, calorie intake, cholesterol level, sodium intake, exercise regimen, blood glucose
level, and/or the like. Health plan table 146 may reflect aspect of health plan(s) 1308 for the
employee. The health goals table 1418 may include a primary key of the employee’s user ID,
and entries for target weight, calorie intake, cholesterol lével, sodium intake, exercise
regimen, blood glucose level, and/or the like. As one skilled in the art will appreciate, some
embodiments of the invention may include one, both or none of the health plan and health
goals tables depending upon the implementation of the system. As one skilled in the art will
also appreciate, the health plan table 1416 and health goals table 1418can be compared to one
another to determine a deviation between the tWo that is indicative of the employee meeting,
exceeding or falling short of their health goals. In some embodiments, a notification
indicative of the employee meeting, exceeding or falling short of their health goals may be
provided to the employee and/or the employer (e.g., via the interactive health dashboard
1390).

[00308] 1t will be appreciated that the method 1220 is an exemplary embodiment of
methods that may be employed in accordance with techniques described herein. The method
1220 may be may be modified to facilitate variations of its implementations and uses. The
method 1220 may be implemented in software, hardware, or a combination thereof. Some or
all of the method 1220 may be implemented by one or more of the modules/applications
described herein, such as server modules 1210. The order of the method 1220 may be

changed, and various elements may be added, reordered, combined, omitted, modified, etc.

[00309]  Collecting and Displaying Health Information:

[00310] In some embodiments, a health monitoring application (e.g., executed by server
.104) provides various user interfaces for interacting with the employee health information,
including health profile data, health reports, and the like. For example, a user may be able to
fogin to the application to view or edit health information for themselves or employees. In
some embodiments, health information may be communicated via a health monitoring widget
and/or an interactive health dashboard (e.g., dashboard 1390). For example, upon a user (e.g.,
an employee) logging in to the health monitoring application, the user’s desktop may be

populated with a widget that displays a summary of the most recent health profile data for the
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employee and/or the user may be able to launch an interactive health dashboard that allows
the user to view/edit their health information and/or control the execution of health test for

the employee.

[00311] FIG. 15 is a flowchart that illustrates an interactive health monitoring method
1500 in accordance with onec or more embodiments of the present invention. Method 1500
may include displaying a login screen, as depicted at block 1502. In some embodiments, the
login screen includes fields for entering user login credentials such as user ID, name,
employe¢ number, social security number, password, RSA code, and/or the like. For
example, FIG. 16 illustrates an exemplary login screen 1600 that may be displayed 1o a user
via a computer display in accordance with one or more embodiments of the present invention.
The login screen 1600 includes a login dialog 1602 having name field 1604 for the entry of a
user name, a password field 1606 for the entry of a user’s paésword, and a login button 1608
that m.ay be selccted to submit the credentials for validation. In some embodiments, the login
screen 1600 may be displayed to an employee, employer, or other personnel via a graphical
user interface of the employee computer 130, the employer computer 103, a remote computer
112 and/or the like. Upon selection of the login button 1608, the login credentials that have
been entered by the user may be received as depicted at block 1504. For example, the login
credential submitted may be received by the server 104 for use in authenticating the user

login credentials.

[00312] In some embodiments, method 1500 may include authenticating the login

credentials as depicted at block 1506. In some embodiments, authenticating the login

credentials may be provided by execution of user verification module 1210a. In some
embodiments, authenticating the login credentials may include comparing the received
credentials to user credentials stored in database 108 to determine whether or ﬁot the user has
permissions to access the employee health monitoring application. Where the credentials are
not authenticated, the user may be denied access, and returned to the display of the logiﬁ
screen as described with regard to block 1502, Where the login credentials are authenticated,
the method 1500 may proceed to displaying a home screen with an option to access the
employee health monitoring application, as depicted at block 1508. For exampie, if the login
credentials are authenticated, a home page screen 1700 (¢.g., a user desktop screen) including
a user selectable employee health monitoring application icon 1702 may be displayed, as
depicted in FIG. 17. |
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[00313] In some embodiments, the home page screen 1700 .may include an employee
health status widget 1704, The employee health status widget 1704 may be displayed on the
user’s home screen in response to the user sﬁccessfully logging into the health monitoring
application such that the employee can view at least some of their health information and/or
corresponding health alerts while working with other applications (e.g., word processing
applications, spreadsheet applications, etc.) on their computer 130. The employee health
status widget 1704 may provide the employee with feedback regarding their health condition
based on their most recent health tests and health reports. For example, the health status
widget 1704 may include a health status avatar 1703, a health summary 1706, a performance
indicator 1708, an emotion avatar 1710, and/or the like. The health status avatar 1703 may
include a graphical depiction of the employee’s current health. For example, the health status
avatar 1703 may include a graphical depiction of a human body that provides a graphical
depiction of areas of the employee’s body that may require attention, For example, in the
illustrated embodiment, the health status avatar 1703 includes a graphic alert including the
message “You are experiencing high blood pressure” and a heart graphic that may be
dispiayed in response to determining that the employee has high blood pressure. Similar
graphic alerts may be-provided for other characteristics, conditions and/or risks. For example,
a graphic alert including the message “Your eyes are fatigued” and a corresponding graphic
at the eyes of the health status avatar 1703 may be provided in response to a determination

that the employee’s eye are fatigued.

[00314] In some embodiments, the health status avatar 1703 may include a coaching
avatar that provides instructions, suggestions, and/or demonstrations that are intended to help
coach the employee in improving their health and accomplishing one or more of their health
goals. For example, as described herein, the health status avatar 1703 may provide an
animated demonstration of an exercise that can be performed to help the employee alleviate a
health alert condition, accomplish one or more of their health goals, or the like. In some
embddiments, the health status avatar 1703 may provide the information audibly (e.g., via
speakers of the user computer), with the avatar being animated such that it appears the avatar

is speaking to the user.

[00315] In some embodiments, the health summary 1706 displays of some or all of the
current health characteristics, conditions and/or risks for the employee. For example, in the
illustrated embodiment, the health summary 1706 includes a listing of various health
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characteristics/conditions cach  accompanied by a check indicative of the
characteristic/condition being acceptable or a flag indicative of the characteristic/condition
needing attention. Thus, the health summary 1706 may provide a listing of current health
characteristics, conditions, and/or risks for the employee and corresponding alerts for health

characteristics, conditions, and/or risks that may require aftention.

[00316] In some embodiments, the performance indicator 1708 includes an indication of
how the employee is performing. For example, the illustrated embodiment, the performance
indicator includes a graphical scale indicating the current determined level of stress for the

émployee.

[00317] In some embodiments, the emotioh avatar 1710 includes a graphical depiction of
the employee’s current emotional state, facial expression, gestures, and/or the like. For
example, in response to determining that the employee is smiling and/or happy (e.g., via the
determined emotion 1336 and/or the determined facial movement 1345), the avatar 1710 may
be dynamically updated to include a graphic illustration of a smile, as depicted, to mimic the
current emotion and/or facial expression df the employee. Thus, the avatar 1710 may reflect

the employee’s current emotional state, current facial expressions, gestures, and/or the like

[00318] 1In some embodiments, the health status information provided via the health
widget 1704 is based on the most recent health report 1300 for the employee. For example,
where the employeé undergoes a health test once per hour, the health widget 1704 may be
updated once per hour to display information corresponding to the most recent health test. As
a further example, where the employee undergoes continuous health testing (e.g., once per
second, once per minute, etc.), the health widget 1704 may be updated continuously (e.g.,
once per second, once per minute, etc.) to display information corresponding to the most
recent health test. Sﬁch an embodiment may provide the employee with real-time feedback

regarding their current health status/profile.

[00319] In response to the user selecting the employee health monitoring application icon
1702 (and/or the health status widget 1704), method 1500 may iﬁclude proceeding to
determining whether the user is an employee to be monitored or other type of user (e.g., an
employer that has access to re\}iew employee health information 109) as depicted at block
1512. In some embodiments, the determination of the type of user is based on a “user type”

associated with their user profile. For example, a first set of login credentials may be
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associated with an employee profile and a second set of login credentials may be associated
with an employer profile. Where the user is determined to not be an employee, the method
1500 may proceed to providing a reviewer interface, as depicted at block 1514. The reviewer

interface is discussed in more detail below with regard to FIG. 27.

[00320]  Where the user is determined to be an employee, the method 1500 may proceed
to determining whether the employee is a new employee or existing employee, as depicted at
block 1516. The user may be determined to be a “new employee” where, for example, the
user has not previously logged into the system and/or has not yet provided basic employee
personal profile information (e.g., sex, age, e-mail address, etc.). The user may be determined
to be an “existing user” where, for example, the user has previously logged into the system
and/or has already provided basic employee personal profile information. In some
embodiments, .upon determining that the user is d “new user”, method 1500 may proceed to
collecting user personal profile information, as depicted at block 1518. For example, an edit
“profile dialog 1800, as depicted in FIG. 18, may be displayed, thereby prompting the user to
enter employee personal profile information (e.g., the employee’s height, age, gender, health
goal, etc.). In some embodiment, the edit profile dialog 1800 may be pre-populated with any
information that is already known (e.g., stored in database 108). For example, where the
user’s name is known based on the login-credentials, the “name™ field may be populated with
the user’s name. The user rﬁay enter/edit the personal profile information via the various user
profile information fields 1802 and may submit the updated user profile information via
section of the submit button 1804. Method 1500 may include updating the employee’s health

information to reflect the updated employee personal profile information, as depicted at block

1520. For example, upon the user entering/editing the various user profile information fields
1802 and selecting the submit button 1804, the employee health information 109 stored in
database 108 may be updated to reflect the updated personal profile data of the fields 1802.
Such profile data may be stored as separate records, tables or fields in the database (e.g., such

as those discussed with regard to the data structure of FIG. 14).

[00321] In some embodiments, upon the user having submitted their personal profile
information (¢.g., via edit profile screen 1800) and/or determining that the user is not a “new
user” (i.e., the user is an “existing user”), method 1500 may proceed to providing an
interactive health dashboard (e.g., interactive health dashboard 1390) as depicted at block
1522. In some embodiments, the interactive health dashboard may include user selectable
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options to review/edit their health information, review/edit their health profile data, and/or

initiate one or more employee health tests.

[00322] FIG. 19 is a flowchart that illustrates a method 1900 for providing an interactive
health dashboard in accordance with one or more embodiments of the present invention.
Method 1900 may include displaying the interactilve health dashboérd, as depicted at block
1902. In some embodiments, displaying the interactive health dashboard includes displaying
a default view of the interactive health dashboard. For example, displaying a default view of
the interactive dashboard may include display of a health dashboard 1390 similar to that
described with regard to FIG. 21. As discussed in more detail herein, the health dashboard
1390 may include a profile tab 2102 that is user selectable to access employee personal
profile data, a report tab 2104 that is user selectable to access employee health profile data,
and a test tab 2106 that is user selectable to access employee health test functions. In some

embodiments, the profile tab 2102 is displayed by default.

[00323] In some embodiments, upon the user selecting the profile tab 2102, as depicted at
block 1904, method 1900 may include displaying the interactive profile tab 2102, as depicted
at block 1906. FIG. 20 {s a flowchart that illustrates a method 2000 for displaying the profile
tab in accordance with one or more embodiments of the present invention. Method 2000 may
include dis’piaying profile content, as depicted at block 2002. FIG. 21 illustrates an exemplary
display of the profile tab 210 including profile content 2103 in accordance with one or more
embodiments of the present in\}ention. In some embodiments, the health profile content 2103

of the profile tab 2102 includes an interactive avatar 2110, health profile information 2112

and an edit profile button 2114. In some embodiments, the server 104 may serve the profile

content 2103 to the employee computer 130 for display.

[00324] In some embodiments, the avatar 2110 may provide for communicating health
information to the user. For example, the avatar 2110 may include an animated character that
“speaks” to the user (e.g., via speakers of computer 130 and/or an audio headset) to
communicate the profile information. For example, the avatar may ask audibly, “Would you
like to update your user profile information? If so, select the ‘edit profile’ button.” Such
communication may help to encourage the employee to interact with the employee health
monitoring application and/or provide valuable instructions for how to use the application. In

some embodiments, upon initially opening the employee health monitoring application, the

-94-



WO 2013/006622 PCT/US2012/045410

avatar 2110 may direct the employee to certain data that may be of interest and/or task that
should be completed. For example, at the initial display of the profile tab 2102, the avatar
2110 may state audibly, “You have not conducted a health test today, would vou like to do
so? If so, select the ‘test’ tab.” As a further example, at the initial display of the profile tab
2102, the avatar 2110 may state audibly, ““You test results indicate that you are at risk for eye
fatigue and your posture is poor. Please select the report tab to receive suggestions on how to
reduce eye fatigue and improve your posture.” In some embodiments, the avatar 2110 may
include a “coaching avatar” that provides instructions, suggestions, and/or demonstrations
that are intended to help coach the employee in improving their health and accomplishihg one
or mote of their health goals of their health plan. For example, as described herein, the avatar
2110 may provide an animated demonstration of an exercise {e.g., how to perform sit-ups,
stretching, or the like) that can be performed by the employee to accomplish on more goals of
their health plan (e.g., complete a daily exercise goal) or otherwise improve their health (e.g.,

reduce an identified health risk).

[00325]  As discussed herein, a similar avatar may be provided in each of the tab displays
to help communicate the corresponding health information to the user and assist them with
using the employee health monitoring application. Thus, an employee may be more likely to

use the application and follow the health plan for the employee.

[00326] In some embodiments, the profile information 2112 reflects the current health
information 109 stored in database 108. The profile information 2112, thus, may be based on
personal profile information entered by the empldyee (e.g., the employee’s name) and/or
health profile information obtained as-a result of test (e.g., the employee’s weight). In some
‘embodiments, upon user selection of the “Edit Profile” button 2114, as depicted at block
2004, an interface for editing the user’s personal profile information may be displayed, as
depicted at block 2006. For example, the -edit profile screen 1800 of FIG. 18 may be
displayed, thereby prompting the user to enter/edit the employee personal profile information.
Where the user edits their personal profile information (e.g., via entry of edits and selection
of the “Submit” button 1804), as depicted at block 2008, the health information 109 stored in
database 108 may be updated to reflect the updated personal profile information, as depicted
at block 2010. Upon selecting the option to “Exit” (e.g., selecting the “Exit” button 1806), as
depicted at block 2012, the method 2000 may return to displaying the interactive health
dashboard as discussed with regard to block 1902.
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[00327] In some embodiments, upon the user selecting the test tab 2106, as depicted at
block 1908 of FIG. 19, method 1900 may include displaying the interactive test tab 2106, as
depicted at block 1910. FIG. 22 is a flowchart that illustrates a method 2200 for displaying
the interactive test tab in accordance with one or more embodiments of the present invention,
Method 2200 may include displaying heath test content, as depicted at block 2202. FIGS,
23A and 23B illustrate exemplary displays of the test tab 2106 including heath test content
2300 in accordance with one or more embodiments of the present invention. In some
embodiments, heath test content 2300 includes the avatar 2110, test schedule information
2302, a “Run Calibration” button 2304, a “ConduCt Health Test” button 2306, and an “Exit”
button 2308. In some embodiments, the server 104 may serve the health test content 2300 to

computer 130 for display.

[00328] In some embodiments, upon initially displaying the test tab 2106, the avatar 2110
may direct the employee to certain data that may be of interest and/or task that should be
completed re_lating to health test. For example, at the initial display of the test tab 2106, the
avatar 2110 may state audibly, “A health test was conducted at 9am and another one is
schedule for 10am. Would you like to conduct a test now? If so, select the ‘Conduct Health
Test” button.” In some embodiments, the health test schedule information 2302 reflects when

prior tests were conducted and/or when future test are scheduled.

[00329] In some embodiments, upon user selection of the “Run Calibration™ button 2304,
as depicted at block 2204, a calibration routine (e.g., calibration module 1210b) may be

conducted, as depicted at block 2206. For example, a scan of the sensors 120 may be

conducted to collect a set of baseline measurements for some or all of the health
characteristics 1302 and/or conditions 1304. The baseline measurements may be used to
confirm the operation of the sensors 120 and/or stored in health data 109 for use in
comparisons to other health data collected. In some embodiments, the calibration collects
normative data regarding the employee that can be used to properly interpret relative aspects
of the health data. In some embodiments, the baseline measurements may not be added to the
content of a health profile data and/or health report 1380 for the employee. In some
embodiments, during execution of a calibration routine, a display similar to that of FIG. 23B
may be displayed, stating “Calibrating, Please Wail” such that the user is aware of the current

state of system 100.
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[00330] In some embodiments, upon user selection of the “Conduct Health Test” button
2306, as depicted at block 2208, a health test routine (e.g., monitoring module 1210¢) may be
executed, as depicted at block 2210. For example, the sensors 120 may be monitored to
collect health data 200 and/or a corresponding health profile data 1300 and/or a
corresponding report 1380 may be generated. In some embodiments, during execution of the
health test, a display similar to that of FIG. 23B may be displayed, stating “Running Test,

Please Wait” such that the user is aware of the current state of system 100.

[00331] FIG. 24 is a flowchart that illustrates a method 2400 for conducting a health test in‘
acc'ordance. with one or more embodiment of the present invention. Method 2400 may include
monitoring health sensors to collect health data, as depicted at block 2402. In some
embodiments, monitoring health sensors to collect health data includes monitoring health
sensors 120 (e.g., one or more teniperature sensors {e.g., thermocouples, IR sensors, etc.)
‘_202, one or more blood condition sensors (e.g., pulse oximeters) 204, one or more blood
pressure sensors (e.g., blood pressure cuff) 206, one or more position sensors (e.g., force
transducers) 208, one or more body fat sensors (e.g., metallic contacts) 210, one or more 3D
position sensors (e.g., video sensors) 212, one or more audio sensors (e.g., microphone) 214,
respiration sensors 216, neural sensors 218, and/or the like) to collect health data 200 (e.g.,
temperature data 200a, blood condition data 200b, blood pressure data 200c, position data
200d, body fat data 200e, 3D position data 200f, audio data 200g, respiration date 200h,
neural data 200i, and/or the like). In some embodiments, the health data is received by the

server 104 as discussed herein,

[00332] In some embodiments, method 2400 may include processing the collected health
data to generate health profile data, as depicted at block 2404, For example, the health data
200 collected may be processed by the server 104 to generate a .health profile 1300 as
described herein with regard to FIG. 13, including health characteristics 1302, health
condiﬁons 1304, health risks 1306, and/or health plans 1308.

[00333] In some embodiments, method 2400 may include updating employee health
information, as depicted at block 2406. For example, the employee’s user health information
109 stored in database 108 (c.g., the tables of data structure 1400) may be updated to include
~the data of the health profile 1300 (e.g., including health characteristics 1302, health
conditions 1304, health risk 1306 and one or more health plans 1308).
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[00334] In some embodiments, method 2400 may include determining whether an alert
condition exists, as depicted at block 2408, and, if an alert condition does exists, providing an
alert relating to the alert condition, as depicted at block 2410. Such a determination maybe
made in the course of the health test such that an immediate alert may be provided to the
neceésary personnel. As discussed above, in some embodiments, determining whether an
alert condition exists may include determining whether the health data 200 and/or the health
profile 1300 is indicative of the employee incurring a health crisis (e.g., a stroke, heart attack,
elc.), and, if it determined that the employee is experiencing a health crisis, providing a
corresponding alert to emergency pérsonnel and/or the employer. For example, upon
detecting that the employee is currently having a heart attack, the server 104 may generate an
automated the alert to the employer (e.g., via computer 103) and/or an automated emergency
request call to the fire department, the police department, a hospital, onsite medical reésponse
personnel located at the work facility, and/or other emergency response personnel (e.g., via
network server 110 and a remote computér 112), In some embodiments, determining whether
an alert condition exists may include determining whether the heath repbrt 1300 is indicative
of the employee incurring a serious health risk (e.g., high potential.for one of the health risk
1306 or the like), and, if it determined that the employee is experiencing a serious health risk,
the server 104 generating a notification to the employer and/or medical practitioners. For
example, upon detecting that the employee is at risk of developing diabetes, the server 104
may generate an automated notification indicative of the risk to the employer (e.g., via
computer 103) and/or the employee’s physician (e.g., via network server 110 and a remote

computer 112).

[00335] In some embodiments, the determination of whether an employee is experiencing’
an alert condition may be based on comparison of the health data 200 and/or the health
profile 1300 to predetermined threshold limits. For example, as discussed above, it may be
determined that the employee is experiencing a serious medical condition where a health
characteristic 1302 or condition 1304 falls outside of a predetermined normal/threshold range
(e.g., falling below a minimum threshold value and/or exceeding a maximum threshold
value) such as a respiration rate 1316 outside of the normall range of 12-120 breaths per
minute, blood pressure 1314 outside of the normal range of 90/60 — 180/120, blood
oxygenation level above 90%, a posture 1338 indicative of the employee being slumped over

- or on the floor. In some embodiments, an abnormal characteristic or condition is be compared
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" to other characteristics or conditions to confirm that they are, as a whole, consistent with an
emergency actually occurring before alerting the cbrresponding response personnel, thereby
reducing the likelihood of a false alert based on an inaccurate measurement (e.g., due to a
faulty sensor 120). For example, an alert may not be provided where the heart rate 1313
exceeds an upper threshold limit but the other related characteristics and conditions (e.g.,
blood pressure and blood oxygenation) remain relatively unchanged (i.e., they are not
abnormally elevated or low compared to their baseline). In some embodiments, the employee
may be displayed an option to override the alert prior to it being sent. Such an option may

enable the employee to inhibit false alerts from being transmitted.

[00336] In some embodiments, method 2400 may include determining whether the health
test is complete, as depicted at block 2412, and terminating monitoring the health sensors
where the heath test is determined to be complete, as depicted at block 2414, In some
embodiments, the health test is determined to be complete when the required amount of
health data has been collected and processed. For example, where the health test requires only
a single set of measurements from the sensors 120 (e.g., a single measurement from each of
the sensors 120), the health test may be complete after a single iteration of monitoring,
processing, updating, and checking for alert conditions. As a further example, where the
health test requires a set of measurements from the sensors 120 be collected over a given
period of time (¢.g., one minute, five minutes, one hour, eight hours), the health test may not
be complete until the expiration of the given time period. Thus, for example, iterations of

health testing may continue for one minute, five minutes, one hour, eight hours, or the like.

[00337]  Although the illustrated embodiment refers to the method 2400 for conducting a
health test being executed in response to a user request via selection of the “Conduct Heath
Test” button, it will be appreciated that such a test routine may be executed in response to any
variety of requests. [n some em.bodiments, the method 2400 is executed automatically in
accordance with a corresponding test schedule as discussed above. For example, where a
health test. schedule requireé collection of health data 200 at a given time (e.g., 12:00pm),
method 2400 may be autbmatically executed at 12:00pm. As another example, where a health
test schedule requires the continuous collection of a batch of health data 200 from 8:00am-
6:00pm, method 2400 may be automatically executed at 8:00am, and the health test may not
be completed until 6:00pm. As yet another example, where a health test schedule requires the
repeated collection of health data 200 hourly from 8:00am-6:00pm, method 2400 may be
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automatically executed at 8:00am, 9:00am, and so forth. In some embodiments, the method
may be executed in response to an employer’s request to execute a health test of the

employee (e.g., via selection of the ‘Conduct Health Test” button 2306).

[00338] Upon user selection of the option to “Exit” (e.g., selecting the “Exit” button 2308
or 2310 of FIG. 23A or 23B), as depicted at block 2212 of FIG. 22, the method may return to
displaying the interactive health dashboard as discussed with regard to block 1902, In some
embodiments, the user may abort a health test, using the exit button 2310, regardless of
whether the health test was initiated by the employee or initiated automatically by the system

100 (e.g., based on a test schedule).

[00339] In some embodiments, upon the user selecting the report tab 2104, as depicted at
block 1912 of FIG. 19, method 1900 may include displaying the interactive report tab 2104,
as depicted at block 1914. FIGS. 25A and 25B include a flowchart that illustrates a method
2500 for displaying the interactive report tab in accordance with one or more embodiments of
the present invention. Method 2500 may include displaying health report content, as depicted
at block 2502. FIG. 26A-26G illustrate an exemplary displays of the health report tab 2100
© including healtﬁ report content 2600 in accordance with one or more embodiments of the
present invention. In some embodiments, the server 104 may serve the health report content

2600 to computer 130 for display.

[00340]  In some embodiments, an initial/summary view 2601 of the health report tab 2102
includes the interactive avatar 2110, an emotion avatar 2603, én overview/summary of the
heath profile data 2602, a “View Full Report” button 2603, a “View.Plan” button 2604, a
“View Info on Chart” button 2606, a “View Neural Report” button 2608, and an “Exit”
button 2610 (See FIG. 26A). The emotion avatar 2603 may be similar to the emotion avatar
1710 described with regard to FIG. 17. For example, the emotion avatar 2603 may include a
graphical depiction of the employee’s current emotional state, current facial expressions,
gestures, and/or the like. In response to determining that the employee is smiling and/or
happy (e.g., via the determined emotion 1336 and/or the determined facial movement 1345),
the avatar 2603 may be dynamically updated to include graphic illustration of a smile, as
depicted, to mimic the current facial emotion and/or expression of the employee. Thus, the
avatar 2603 may reflect the employee’s current emotional state, facial expressions, gestures,
and/or the like
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[00341] The overview of the heath profile data 2602 meiy include the determined values
for some or all of the health characteristics and/or health conditions of the most recent health

profile data 1300 for the employee.

[00342}] In some embodiments, where the health profile data 1300 identifies one or more
health risk for the employee, a warning icon may be displayed in association to a user
selectable link “View Risk Info”, For example, where the health profile data 1300 indicates
the user is at risk for obesity and diabetes and/or heart disease, warning icon 2610 and the
link to “View Risk Info” 2612 may be displayed in the summary view of the report tab 2104.
In some embodimenté, where a condition is determined to be serious (e.g., whete an alert
- condition exists), the warning icon 2610 may be replaced with an “alert icon” that is intended
to communicate the importance of the alert condition. For example, the warning icon 2610
may iﬁclude a yellow triangle, where as the “alert icon” may include a flashing red “X”
intended to catch the employee’s attention. In some embodiments, upon selecting the alert
icon, the employee may be prompted to override a corresponding alert or allow the alert to be
transmitted. If the employee selects to override the alert, the alert may not be sent. Thus, a
user may be able to control the sending of alerts, including those generated during execution
of the health test of method 2000. If the employee does not override the alert in a given
period of time {e.g., 10 seconds) the alert may be transmitted. In some embodiments, a

similar warning icon and/or interactive alert icon is displayed via the health status widget
1704,

[00343] In some embodiments, where the health profile data 1300 identifies one or more

health characteristics/conditions that may require attention/correction, a user selectable link
for navigating to a corresponding set of information is displayed. For example, where the
health profile data 1300 indicates the employee’s posture is incorrect or otherwise needs to be
adjusted, a user selectable link to *View Posture Info” 2614 may be provided. As a further
example, where the health profile data 1300 indicates the employee’s eyes may be fatigued, a
user selectable link to “View Eye Info” 2616 may be provided.

[00344] Upon selection of the “View Plan” button 2604, as depicted at block 2504,
method 2500 may proceed to displaying health plan interface view, as depicted at block 2506.
FIG. 26B illustrates an exemplary health plan interface view 2620 in accordance with one or

more embodiments of the present invention, In some embodiments, the health plan interface
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view 2620 may include a health plan summary 2622. The health plan summary 2622 may
provide a summary of some or all of the current health plan 1308 for the employee. For
example, the health plan summary 2622 may include a listing of health goals specified by
‘health plan 1308. In some embodiments, the employee can edit the plan 1308 by selecting

and modifying a particﬁlar goal via the health plan interface view.

- [00345] In some embodiments, the health plan interface view 2620 may include a health
activity summary 2624 that reflects activities undertaken by the employee in an attempt to
follow the health plan 1308. For example, the health activity summary 2624 may include a
listing of information related to what the employee has eaten that day (e.g., calorie, fat,
sodium, and fiber intake) and/or exercises undertaken by the employee. In some

embodiments, upon selection of an “Add Activity” button 2626, an activity entry view 2630
may be displayed, as depicted in FIG. 26C. The employee may select the “Food” button 2632
to enter a size/type of food consumed (one serving of oatmeal), and or select the “Activity”

button 2634 to enter a time/type of activity (e.g., running for 1 hour).

[00346] In response to receiving any edits to the plan (e.g., edit of the health plan and/or
entry of activities), as depicted at block 2508, the employee’s health information is updated to
reflect the changes, as depicted at block 2510. For example, the employee’s user health
information 109 may be updated to include the modified health plan data and/or the activities
entered. Upon selection 0f the “Exit” button 2628, the method may return to displaying the
initial/summary plan view of FIG. 26A.

[00347] - Upon selection of the risk icon/link 2610/2612, as depicted at block 2512, method
2500 may proceed to displaying a risk interface view, as depicted at block 2514. FIG. 26D
illustrates an exemplary risk interface view 2640 in accordance with one or more
embodiments of the present invention. The risk interface view 2640 may include a health risk
dialog 2642 that alerts the user to health risk 1306 identified in their current health profile
data 1300. For example, where the current health profile data 1300 indicates the user is at risk
for obesi.ty and diabetes and/or heart disease, the dialog may inform them of the risk. In some
embodiments, the avatar 2110 may read the content of the dialog aloud to ensure the
employee is aware of the risk. Alerting the employee to predicted health issues and/or
associated health risks may enable the employee to proactively respond to predicted health

issues and/or associated health risks before they escalate into actual health conditions.
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[00348] 1In some embodiments, the avatar 2110 may include a coaching avatar that
provides instructions, suggestions, and/or demonstrations that are intended to help coach the
employee in improving their health and accomplishing one or more of their health goals. For
example, as described herein, the avatar 2110 may provide an animated demonstration of an
exercise (e.g., how to perform sit-ups, stretching, or the like) that can be performed by the
employee to accomplish on more goals of their health plan (e.g., complete a daily exercise
~ goal) or otherwise improve their health (e.g., reduce an identified health risk). In some
embodiments, the coaching avatar 2110 may include an animated character that talks to the
employee to help communicate coaching and suggestions. For example, the avataf 2110 may
provide suggestions, such as “Your blood pressure is high, try walking twenty minutes per
day to reduce your blood pressure”. The avatar 2110 may provide the information audibly
(e.g., via speakers of the user computer), with the avatar 2110 being animated such that it
appears the avatar is speaking to the user, As a further examplé, the coaching avatar 2110
may provide coaching regarding the suggested actions. For example, where the health plan
includes performing sit-up exercises, the coaching avatar 2110 may tell the user audibly,
“This is how to do a sit-up properly” followed by the avatar 2110 being animated to provide a
visual demonstration of how to do a sit-up (See avatar 2110°). Such an interface may provide
an aspect of interaction that encourages the employee to listen to, comprehend and act on the
provided information. Moreover, such coaching may help to reduce the employee’s level of
anxiety about engaging in the suggested activities of the health plan by providing guidance
that walks the emfaloyee through the steps for completing the suggested activities. Coabhing

avatars may be provided throughout the inferactive health dashboard or similar interfaces

(e.g., the health status avatar 1703 of the health status widget 1704) for communicating health
information and coaching the employee in improving their health and/or accomplishing their

health goals.

[00349] Uf)on selection of the “Exit” button 2644, the method 2500 may return to
displaying the initial/summary plan view of FIG. 26A.

[00350] Upon selection of the “View Eyé, Info™ link 2616, as depicted at block 2516,
method 2500 may proceed to displaying an eye interface view, as depicted at block 2518.
FIG. 26E illustrates an exemplary eye interface view 2650 in accordance with one or more
embodiments of the present invention. The eye interface view 2650 may include an eye
information dialog 2652 that provides suggestions to the employee for reducing eye fatigue.
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For example, the dialog may suggest that the employee take a break from the computer every
twenty minutes, and stare at an object twenty feet away for one minute during the breaks. In
some embodiments, the avatar 2110 may read the content of the dialog aloud to ensure the
employee is aware of the exercise. In some embodiments, the avatar 2110 may include a
coaching avatar to help communicate the suggestions for reducing eye fatigue. For example,
the avatar 2646 may include an animated demonstration of a user looking away from their
monitor to another object located nearby. Upon selection of the “Exit” button 2654, the

method may return to displaying the initial/summary plan view of FIG, 26A.

[00351]  Upon selection of the “View Posture Info” link 2614, as depicted at block 2520,
method 2500 may proceed to displaying a posture interface view, as depicted at block 2522.
FIG. 26F illustrates an exemplary posture interface view 2660 in accordance with one or
more embodiments of the present invention. The posfure interface view 2660 may include a
posture information dialog 2662 that includes a summary of the employee’s body position
2664 (e.g., according to the most .recent health test) and provides suggestions 2666 to the
employee for improving their posture. For example, the suggestion 2666 may suggest that the
employee move their lower back against the lumbar support of their chair, In some-
embodiments, the avatar 2110 may read the content of the dialog aloud to ensure the
employee is aware of their posture and the suggestions to correct/improve their posture. In
some embodiments, the avatar 2110 may include a coaching avatar to help communicate the
suggestions for improving the employee’s posture. For example, the avatar 2110 may include
an animated demonstration of how to sit in a chair properly. In some embodiments, the

dialogue may include buttons to initiate testing of a particular aspect of their posture, For

example, upon user selection of one of the “Neck”, “Head”, “Back™ or “Hand” buttons 2668,
the server 104 may employ correspending sensors 104 and/or the computer 130 to acquire
health data 200 corresponding thereto, process the health data 200 to determine the current
positioﬁ of the employee’s neck, head, back or hand, and update the summary of their body
position 2664 in the dialogue 2662 to reflect their current body position. Such an interactive
feature may enable the employee to make incremental 'adjustments to their body position,
initiate a test for one or more parts of the body, and receive instant feedback to ensure they
are correcting their body position/posture. In some embodiments, a posture status icon 2667
may provide an indication of the employee’s posture. The icon 2667 may be a warning icon

(e.g., yellow triangle) when the employee’s posture needs to be adjusted and may be a
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positive icon (e.g., a green check) when the employee’s posture is good and, thus, does not
need to be adjusted. Upon selection of the “Exit” button 2669, the method may return to
displaying the initial/summary view of FIG. 26A.

[00352] Upon selection of the “View Info on Chart” button 2606, as depicted at block
2524, method 2500 may proceed to displaying a chart interface view, as depicted at block
2526. FIG. 26F illustrates an exemplary chart interface view 2670 in accordance with one or
- more embodiments of the present invention. The chart interface view 2670 may include a
chart 2672 displaying a plot of selected parameters. For example, the chart may display a
graph of the employee’s weight over a selected period of time (e.g., the last 3 months). In
some embodiments, the employee may select one or more parameters (e.g., health
characteristics 1302 and/or health conditions 1304) to be graphed and/or a timeframe over
which they are to be graphed, via a “Health Parameter” selection drop-down box 2674 and a
“Timeframe” selection drop-down box 2676, respectively. In some embodiments, the avatar
2110 may instruct the employee to select a parameter and a timeframe to be displayed via the
drop—down selections. Upon selection of the “Exit” button 2678, the method may return to

displaying the initial/summary plan view of FIG. 26A.

[00353] Upon sclection of the “View Report”' button 2603, as depicted at block 2528,
method 2500 may proceed to displaying a health report interface, as depicted at block 2530.
The health report interface may include display of some or all of the information of the health
profile 1300 for the employee. For example, the health report interface may include display
of a health report similar to that of health report 1380 of FIG. 13B. Upon completion of
Viewiﬁg the health report, the method may return to displaying the initial/summary view of
FIG. 26A.

[00354] Upon selection of the “View Neural Report” bﬁtton 2608, as depicted at block
2532, the method 2500 may proceed to displaying a neural report interface, as depicted at
block 2534. The neural report interface may include display of the health profile data relating
to the neural/brain activity for the employee. For example, the neural report interface may
include display of a neural report 2680 as depicted in FIGS. 26H-26K, including an EEG
report 2682, an FFT report 2684, and a data packets report 2686. The neural report 2680 may
include a neural sensor graphic 2690 indicative of the status of various contacts points with

the employee’s scalp. FIG. 26H illustrates an exemplary.EEG report 2682 for multiple sensor
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channels. FIG, 261 illustrates an exemplary EEG report 2682° for a single selected sensor
channel. The EEG report 2682 may include a real time data stream and/or log of the neuro
signals received from the neural sensors 218. FIG. 26J illustrates an exemplary FFT report
2684 for a single selected sensor channel. The FFT report 2684 may include a real time data
stream and/or log of the neuro signals received from the neural sensors 218 and an FFT
histogralh display of the various signai types (e.g., delta, theta, alpha, beta, and/or custom
bands). FIG. 26K illustrates an exemplary data packets report 2686. The data packets report
2686 may include a log of data packets transmitted from the neural sensors 218 (e.g., from
the neuro-headset 480), including a log of any data packets that have been lost. Such a data
packets report 2686 may help verify data integrity by enabling confirmation of the

transmission of neural data 2001 to server 104,

[00355] Upoﬁ completion of viewing the health report, the method may return to
displaying the initial/’summary plan view of FIG. 26A.

[00356] Upon selection of the “Exit” button 2610 illustrated in FIG. 26B, as depicted at
block 2536, the method 2500 may retumn to displaying the interactive health dashboard as
discussed with regard to block 1902.

[00357] Upon determining that the user is not an employee (see block 1514 of FIG. 15),
but is instead, for example, an employer having permissions to re-view employee health
profile, the method 1500 may proceed to providing a reviewer interface, as depicted at block
1514. FIG. 27 depicts an exemplary reviewer interface 2700 in accordance with one or more
embodimehts of the present invention. In-some embodiments, where the user has permission
to review a set of employee’s health information, the drop-down selection box 2702 is
populated with the names of the set of employees. Upon selection of an employee (¢.g., John
Doe), the reviewer interface 2700 may provide an interactive reviewer health dashboard 2704
that is the same or similar to the interactive dashboard that would be displayed to the
employee (i.c., the same or similar to the interactive dash_board described above). Thus, for
example, the reviewer may review and/or edit the selected employee’s health profile and
- health report, and even initiate a health test for the employee. Such review may enable the
employer to identify health conditions that may need to be addressed, to track employees"
progress with regard to health plans, to ensure employees are engaging with the health

monitoring system/application, and/or the like,
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[00358] In some embodiments, a reviewer interface may enable a reviewer to sclect a
plurality of employee’s to review. For example, a group drop-down box 2706 may enable a
reviewer to select a particular facility, region, division, team, -or the like. Upon selection of a
group (e.g., a particular facility, region, division, team, or the like) the reviewer interface may
display health data/reports corresponding the employees that work in the particular facility,
region, division, team, or the like. For example, the reviewer may be presented with a report
similar to that of report 1380 of FIG. 13B, for the selected group. Such a group report may
include the average values of the health characteristics, conditions, risk, plans and/or the like
for the group, and/or corresponding statistics that can be used to assess the health of the
group (e.g., standard deviations, etc.). Such an embodiment may enable an elﬁp}oyer to
determine whether or not a particular group of employees (e.g., employees of a facility,
region, division, team, or the like) is expefiencing normal or abnormal health conditions. For
example, where a report for a facility indicates that an abnormally high percehtage of the
employees at the facility have symptoms of allergies, the reviewer may determine that steps
need to be taken at the facility to reduce-airbomé contaminants that may be causing the
allergy symptoms. As-a further example, where a report for a team indicates that an
abnormally high percentage of the employee team members have symptoms of high stress or
depression, the reviewer may determine that steps need to be taken to reduce the stress level
and/or depression for the team. Thus, the review of employee health may enable the employer
to take steps to improve employee health, which may, in turn, increase the employee’s

- productivity.

[00359] ~ In some embodiments, system 100 may identify whether or not a plurality of
employees appears to be expefiencing similar conditions, characteristics, risks or the like, and
may provide a corresponding alert to the employer. For example, where a report for a facility
indicates that an abnormally high percentage of the employees at the facility have symptoms

of allergies, the system 100 may generate an alert to the employer regarding the condition.

[00360] FIG. 28 is a flowchart that illustrates a method 2800 of assessing health
information for a plurality of employees to determine whether an alert condition exists in
accordance with one or more embodiments of the present invention. Method 2800 may
include monitoring health information for a plurality of employees, as depicted at block 2801.
" In some embodiments, monitoring health information for a plurality of employees may
include reviewing the health profile data for a discrete group of employees. For example,
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monitoring health information for a plurality of employees may include reviewing health
profile data for all of the employees that work in a particular facility, region, division, team,
or the like. In some embodiments, monitoring health information for a plurality of employees
includes determining the number/percentage of the plurality of employees that are
experiencing a given characteristic, condition or risk. For example, monitoring health
information for a plurality of employees may include determining the percentage of the
employee’s that have a body weight is above [13kg (250 lbs.). In some embodiments,
monitoring health information for a plurality of employees includes determining a single
value for a given characteristic, condition or risk. For example, monitoring health information
for a plurality of employees may include determining the average weight for the plurality of
employees. Other embodiments may include similar determinations for various other
characteristics 1302, conditions 1304 and risks 1306.

[00361] Method 2800 may include determining whether an alert condition exists based on
the review of the health profile data for the plurality of employees, as depicted at block 2802.
In some embodiments, it may be determined that an alert condition exists based on
comparison of results of the monitoring to predetermined threshold values. For example,
where a threshold percentage for a group.of employees over 113kg (250 lbs.) is 50%, it may
be determined that an alert condition exists if greater than 50% of the group of employees has
a body weight above 113kg (250 Ibs.). As a further example, where a threshold average
weight for a group of employees is 113kg (250 Ibs.), it may be determined that an alert
. condition exists if the average weight for the group of employees is above 113kg (250 Ibs.).
Other embodiments may include similar determinations for various other characteristics
1302, conditions 1304 and risks 1306.

[00362] In response to determining that an alert condition exists, method 2800 may
proceed to providing an alert to the employer relating to the alert condition, as depicted at
block 2804. In some embodiments, providing an alert to the employer relating to the alert
condition may include providing the employer with an alert indicating that a plurality of the
employees each have health profiles that are of concern. For example, upon logging into the
health monitoring application, the employer may be provided with a homepage screen that
includes an alert to the condition. Alerting the employer to predicted health issues and/or
associated health risks may enable the employer to proactively respond to predicted health
issues and/or associated health risks before they escalate into actual health issues. For
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example, where an alert indicates that a high percentage of employees at a facility are at risk
for becoming obese, the employer may be able to implement a dietary program and/or an
exercise program for the employees at the facility to help prevent the employees from

becoming obese.

[00363] FIG. 29 illustrates reviewer homepage screén 2900 including an alert 2902 that
may be displayed upon the reviewer logging into the health monitoring application in
accordance with one or more embodiments of the present technique. Alert 2902 may include
an icon, text, or other information that is indicative of a plurality of employees experiencing
health characteristics, conditions, or risk that may be of concern. For example, in the
illustrated embodiment, the alert 2902 is provided in a widget on the employer’s desktop and
states, “Greater than 50% of the employees at the West facility have body weights over 250
Ibs.”. In some embodiments, a similar alert may be provided within the interactive health
dashboard displayed to the employer. For example, referring to FIG. 27, where the employer
selects the “West Faéility” in the “Group to review” drop-down box 2706, the resulting
display may include a similar alert stating “Greater than 50% of the employees at the West
facility have body weights over 250 lbs.” Such embodiments may provide employers with the

ability to identify and remedy health issues that may be affecting a group of employees.

[00364] It will be appreciated that the methods 1500, 1900, 2000, 2200, 2400, 2500 and
2800 are exemplary embodiments of methods that may be employed in accordance with
techniques described herein. The methods 1500, 1900, 2000, 2200, 2400, 2500 and 2800 may
be may be modified to facilitate variations of its implementatibns_ and uses. The methods
1500, 1900, 2000, 2200, 2400, 2500 and 2800 may be implemented in software, hardware, or
a combination thereof. Some or all of the methods 1500, 1900, 2000, 2200, 2400, 2500 and
2800 may be implemented by one or more of the modules/applications described herein, such
as server modules 1210 and/or computer module 308. The order of the method 13500, 1900,
2000, 2200, 2400, 2500 and 2800 may be chdnged, and various elements may be added,

reordered, combined, omitted, modified, etc.

[00365] In the drawings and specification, there have been disclosed a typical preferred
embodiment of the invention, and although specific terms are employed, the terms are used in
a descriptive sense only and not for purposes of limitation. The invention has been described

in considerable detail with specific reference to these illustrated embodiments. It will be
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apparent, however, that various modifications and changes can be made within the spirit and

scope of the invention as described in the foregoing specification.

[00366] As used throughout this application, the word “may” is used in a permissive sense
(i.e., meaning having the potential to), rather than the mandatory sense (i.e., meaning must).
The words “include”, “including”, and “includes” mean including, but not limited to. As used
throughout this application, the singular forms “a”, “an” and “the” include plural referents
unless the content clearly indicates otherwise, Thus, for example, reference to “an element”
“may include a combination of two or more elements, Unless specifically stated otherwise, as
apparent from the discussion, it is appreciated that throughout this specification discussions
utilizing terms such as “processing”, “computing”, “calculating”, “determining” or the like
refer to actions or processes of a specific apparatus, such as a special purpose computer or a
similar special purpose electronic processing/computing device. In the context of this
specification, a special purpose computer or a similar special purpose electronic
processing/computing device is capable of manipulating or transforming signals, typically
represented as physical electronic or magnetic quantities within memories, registers, or other
information storage devices, transmission devices, or display devices of the special purpose

computer or similar special purpose electronic processing/computing device.

[00367]  The techniques described herein may include or otherwise be used in conjunction
with techniques described in U.S. Patent Application No. 13/540,095 filed on July 2, 2012
and titled “CHAIR PAD SYSTEM AND ASSOCIATED, COMPUTER MEDIUM AND
COMPUTER-IMPLEMENTED METHODS FOR MONITORING AND IMPROVING
HEALTH AND PRODUCTIVITY OF EMPLOYEES”, U.S. Provisional Patent Application
No. 61/504,638 filed on July 5, 2011 and titled “SYSTEM, COMPUTER PROGRAM
PRODUCT AND COMPUTER-IMPLEMENTED METHOD FOR IMPROVING AND
MONITORING THE HEALTH AND PRODUCTIVITY OF EMPLOYEES”, U.S.
Provisional Patent Application No. 61/659,831 filed on June 14, 2012 and titled “SYSTEMS,
COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED METHODS FOR
MONITORING AND IMPROVING HEALTH AND PRODUCTIVITY OF EMPLOYEES”,
U.S. Provisional Patent Application No. 61/659,790 filed on June 14, 2012 and titled
“SYSTEMS, COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED METHODS
FOR MONITORING AND IMPROVING COGNITIVE AND EMOTIVE HEALTH OF
EMPLOYEES?”, U.S. Provisional Patent Application No. 61/659,796 filed on June 14, 2012
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and titled “C_OMPUTER MOQUSE SYSTEM AND ASSOCIATED, COMPUTER MEDIUM
AND  COMPUTER-IMPLEMENTED METHODS FOR MONITORING AND
IMPROVING HEALTH AND PRODUCTIVITY OF EMPLOYEES”, U.S. Provisional
Patent Application No. 61/659,800 filed on June 14, 2012 and titled “CHAIR PAD SYSTEM
AND ASSOCIATED, COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED
METHODS FOR MONITORING AND IMPROVING HEALTH AND PRODUCTIVITY
OF EMPLOYEES”, U.S. Provisional Patént Application No. 61/659,807 filed on June 14,
2012 and titled “FLOOR MAT SYSTEM AND ASSOCIATED, COMPUTER MEDIUM
AND  COMPUTER-IMPLEMENTED METHODS FOR MONITORING AND
IMPROVING HEALTH AND PRODUCTIVITY OF EMPLOYEES”, U.S. Provisional
Patent Application No. 61/659,810 filed on June 14, 2012 and titled “SYSTEMS,
COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED METHODS FOR
MONITORING AND IMPROVING BIOMETRIC HEALTH OF EMPLOYEES”, U.S.
Provisional Patent Application No. 61/659,818 filed on June 14, 2012 and titled “SYSTEMS,
COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED METHODS FOR
MONITORING AND IMPROVING BIOMECHANICAL HEALTH OF EMPLOYEES”,
and U.S, Provisional Patent Application No. 61/659,824 filed on June 14, 2012 énd titled
“SYSTEMS, COMPUTER MEDIUM AND COMPUTER-IMPLEMENTED METHODS
FOR COACHING EMPLOYEES BASED UPON MONITORED HEALTH CONDITIONS
USING AN AVATAR”, the disclosures of which are each hereby incorporated by reference

in their entiretics.

[00368] In this patent, certain U.S. patents, U.S, patent applications, or other materials
(e.g., articles) have Been incorporated by referenpe. The text of such U.S. patents, U.S. patent
applications, and other materials is, however, only incorporated by reference to the extent that
no conflict exists between such material and the statements and drawings set forth herein. In
the event of such conflict, any such conflicting text in such incorporated by reference U.S.
patents, U.S. patent applications, and other materials is specifically not incorporated by

reference in this patent.
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CLAIMS
WHAT IS CLAIMED IS:
I. A chair pad for sensing health characteristics of a user, the chair pad
comprising:

a chair pad controller;
.a seat-pad configured to be disposed on a seat portion of a chair;
a back-pad configured to be disposed on a back portion of the chair; and

a set of health sensors integrated within at least one of the seat-pad and the back-pad,

the set of health sensors comprising:

one or more temperature sensors configured to sense a body temperature of the
user, the chair pad controller configured to transmit temperature data corresponding to
the sensed body temperature to a computer workstation for use in determining the

body temperature of the user;

one or more body position sensors configured to sense a body position of the
user, the chair pad controller configured to transmit body position data corresponding
to the sensed body position to the computer workstation for use in determining the

body position of the user; and

one or more body fat sensors conﬁgured to sense body fat of the user, the chair
pad controller configured to transmit body fat data corresponding to the sensed body

fat to the computer workstation for use in determining the body fat of the user.

2. A chair pad according 10 claim 1, wherein the one or more temperature sensors
comprise one or more temperature transducers located in at least one of a right .portion of the
scat-pad, a left portion of the seat-pad, a right portion of the back-pad, and a left portion of
the back-pad such that a temperature of at least one of the usér’s right buttocks/upper-leg, left

buttocks/upper-leg, right back, or left back is sensed while the user is seated in the chair.

3. A chair pad according to either of claims 1 or 2, wherein the one or more

position sensors comprise one or more forces transducers located in at least one of a right
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portion of the seat-pad, a left portion of the seat-pad, a right portion of the back-pad, and a
left portion of the back-pad such that a force of at least one of the user’s right buttocks/upper-
leg, left buttocks/upper-leg, right back, or left back is sensed while the user is seated in the

chair,

4. A chair pad according to any of claims 1-3, wherein the one or more body fat
SeNnsors COmprise one or more conductive contacts located in at least one of a right portion of
the seat-pad, a left portion of the seat-pad, a right portion of the back-pad, and a left portion
of the back-pad such that body fat across at least one of the user’s right buttocks/upper-leg
and left buttocks/upper-leg, right back and left back, right buttocks/upper-ieg and right back,

and left buttocks/upper-leg and left back is sensed while the user is seated in the chair.

5. A chair pad according to any of claims 1-4, wherein the chair pad controller is

configured to:
receive a request for health data from the computer workstation; and
in response to receiving a request for health data from the computer workstation:

collect the temperature data from the onc or more temperature sensors, the
body position data from the one or more body position sensors, and the body fat data

from the one or more body fat sensors; and

transmit, to the computer workstation, health data corresponding to the
temperature data, the body position data, and the body fat data for use in determining

the body temperature, the body position, and the body fat of the user.

6. A system for monitoring an employee’s health while the employee is working
at a workstation, the workstation including a workstation surface located above and parallel
to a floor, a computer workstation and a chair located on the floor adjacent to the workstation

surface, the chair having a seat portion and a back portion, the system comprising:

a chair pad in communication with the computer workstation, the chair pad
comprising a seat-pad configured to be disposed in the seat portion of the chair and a back-
pad portion configured to be disposed on the back portion of the chair, at least one of the

seat-pad and the back-pad of the chair pad comprising a set of health sensors integrated
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therewith for detecting biometric and biomechanical characteristics of the employee’s health,
the set of health sensors comprising one or more temperature sensors, one or more position
sensors, and one or more body fat sensors, the set of health sensors configured to output
health sensor data comprising of temperature data output by one or more of the temperature
sensors that is indicative of a body temperature of the employee, position data output by one
or more of the position sensors that is indicative of the body position of the employee, and
body fat data output by one or more of the body fat sensors that is indicative of a body fat of

the employee; and

a database in communication with a communications network and storing health

information associated with one or more employees; and

a computer server in communication with the communication network and configured
to serve, to the computer workstation for display to the employee, health profile information
for the employee, the computer server comprising a non-transitory computer readable storage
medium, an input/output (I/O) device interface and a processor, the I/O device interface
connecting the computer server to the communications network, the non-transitory computer
readable storage medium having a set of computér readable instructions stored thereon that

are executable by the processor to cause the computer server to perform the steps of:

collecting, via the communications network, the health sensor data output by

the set of health sensors of the chair pad,

determining an updated health profile for the employee using the health sensor

data collected, the updated health profile comprising:

health characteristics for the employee including one or more of a body
temperature, a body weight, a body fat, and a body position for the employee

determined using the health sensor data collected; and

a health plan for the employee based on one or more of the health

characteristics determined using the health sensor data collected;

updating the health information stored in the database to reflect the updated

health profile for the employee; and

-114-



WO 2013/006622 PCT/US2012/045410

serving, for display to the employee via the computer workstation, the updated

health profile for the employee.

7. A system according to claim 6, wherein collecting, via the communications

network, the health sensor data output by the set of health sensors of the chair pad comprises:

identifying a need to initiate a health test using a predetermined test schedule
that specifies times at which the health sensor data needs to be collected from the

health sensors;

in response to identifying a need to initiate a health test using a predetermined
test schedule that specifies times at which the health sensor data needs to be collected
from the health sensors, querying the corhputer workstation for the health sensor data
corresponding to the health test, the computer workstation being configured to collect

the health sensor data from the set of health sensors of the chair pad; and

receiving, from the computer workstation and via the communications

network, the health sensor data corresponding to the health test.

8. A system according to either of claims 6 or 7, wherein the chair pad comprises

a chair pad controller configured to:

receive the temperature data output by one or more of the temperature sensors,
the body position data output by one or more of the body position sensors, and the

body fat data output by one or more of the body fat sensors; and

transmit, to the computer workstation, health data corresponding to the

received temperature data, body position data, and body fat data received,

wherein the computer workstation is configured to transmit health data

corresponding to the health data received to the computer server.

9. A system according to claim 8, wherein the chair pad controller is wirelessly
connected to the computer workstaﬁon, and wherein the health data corresponding to the
received temperature data, body position data, and body fat data received is transmitted from

the chair pad controller to the computer workstation via the wireless connection.
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10. A system according to any of claims 6-9, wherein the one or more temperature
sensors comprise one or more temperature transducers located in at least one of a right
bOﬂiOﬂ of the seat-pad, a left portion of the seat-pad, a right portion of the back-pad, and a
feft portion of the back-pad such that a temperature of at least one of the employee’s right
buttocks/upper-leg, left buttocks/upper-leg, right back, or left back is sensed while the

employee is seated in the chair.

11, A system according to any of claims 6-10, wherein the one or more position
sensors comprise one or more forces transducers located in at least one of a right portion of
the seat-pad, a left portion of the seat-pad, a right portion of the back-pad, and a left portion
of the back-pad such that a force of at least one of the employee’s right buttocks/upper-leg,
left buttocks/upper-leg, right back, or left back is sensed while the employee is seated in the

chair.

12.° A system according to any of claims 6-11, wherein the one or more body fat
SENSOTS éomprise one or more conductive contacts located in at least one of a right portion of
the seat-pad, a left portion of the seat-pad, a right portion of the back-pad, and a left portion
of the back-pad such that body fat across at least one of the employee’s right buttocks/upper-
leg and left buttocks/upper-leg, right back and left back, right buttocks/upper-leg and right
back, and left buttocks/upper-leg and left back is sensed while the emplovee is seated in the

chair.

13. A system according to any of claims 6-12, wherein the seat-pad of the chair
pad is integrated into an upper seating surface of the chair seat portion and the back-pad of

the chair pad is integrated into a front surface of the chair back portion.

14. A non-transitory computer readable storage medium comprising program
instructions for use in monitoring an employee’s health .While the employee is working at a
~workstation, the workstation including one or more of a workstation surface located above
and parallel to a floor, a computer workstation and a chair located on the floor adjacent to the
workstation surface, the chair having a seat portion and a back portion, the computer program

instructions being executable by a computer processor to cause the steps of:

activating set of health sensors integrated with a chair pad connected to a

communications network via the computer workstation, the chair pad comprising a seat-pad
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configured to bé disposed in the seat portion of the chair and a back-pad configured to be
disposed on the back portion of the chair, at least one of the seat-pad and the back-pad of the
chair pad comprising the set of health sensors integrated therewith for detecting biometric
and biomechanical characteristics of the employee’s health, the set of health sensors
comprising one or more temperature sensors, one or more position sensors, and one or more
body fat sensors, the set of health sensors configured to output health sensor data comprising
of temperature data output by one or more of the temperature sensors that is indicative of a
body temperature of the employee, pbsition data output by one or more of the position
sensors that is indicative of the body position of the employee, and body fat data output by

one or more of the body fat sensors that is indicative of a body fat of the employee;

collecting, via the communications network, the health sensor data output by the set

* of health sensors of the chair pad;

determining an updated health profile for the employee using the health sensor data

collected, the updated health profile comprisirig:

health characteristics for the employee including one or more of a body
temperature, a body weight, a body fat, and a body position for the employee

determined using the health sensor data collected; and

a health plan for the employee based on one or more of the health

characteristics determined using the health sensor data collected;

updating the health information stored in the database to reflect the updated health

profile for the employee; and

serving, for display to the employee via the computer workstation, the updated health

- profile for the employee.

15. A non-transitory computer readable storage medium according to claim 14,
wherein collecting, via the communications network, the health sensor data output by the set

of health sensors of the chair pad comprises:
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claims

identifying a need to initiate a health test using a predetermined test schedule
that specifies times at which the health sensor data needs to be collected from the

health sensors;

in response to identifying a need to initiate a health test using a predetermined
test schedule that specifies times at which the health sensor data needs to be collected
from the health sensors, querying the computer workstation for the health sensor data
corresponding to the health test, the computer workstation being configured to collect

the health sensor data from the set of health sensors of the chair pad; and

receiving, from the computer workstation and via the communications

network, the health sensor data corresponding to the health test.

16. A non-transitory computer readable storage medium according to either of

14 or 15, wherein the chair pad comprises a chair pad controller configured to:

receive the temperature data output by one or more of the temperature sensors,
the body position data output by one or more of the body position sensors, and the

body fat data output by one or more of the body fat sensors; and

transmit, to the computer workstation, health data corresponding to the

received temperature data, body po'sition data, and body fat data received,

wherein the computer workstation is configured to transmit health data

corresponding to the health data received to the computer server.

17. A computer-implemented method for sensing health characteristics of a user

using a chair pad comprising a seat-pad configured to be disposed on a seat portion of a chair,

a back-pad configured to be disposed on a back portion of the chair, and a set of health

sensors integrated within at least one of the seat-pad and the back-pad, the set of health

sensors comprising one or more temperature sensors configured to sense a body temperature

of the user, one or more body position sensors contigured to sense a body position of the

user, one or more body fat sensors configured to sense body fat of the user, the computer-

implemented method comprising:
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receiving, from the one or more temperature sensors, temperature data corresponding

to a sensed body temperature of the user;

receiving, from the one or more body position sensors, body position data

corresponding to a sensed body position of the user;

receiving, from the one or more body fat sensors, body fat data corresponding to a

sensed body fat of the user; and

transmitting, to a computer workstation, health data corresponding to the temperature
data, the body position data, and the body fat data for uwse in determining the body
temperature, the body position, and the body fat of the user.

18. A computer-implemented method according to .claim 17, wherein the one or
more temperature sensors comprise bne or more temperature transducers. located in at least
one of a right portion of the seat-pad, a left portion of the seat-pad, a right portion of the
back-pad, and a .left portion of the back-pad such that a temperature of at least one of the
user’s right buttocks/upper-leg, left buttocks/upper-leg, right back, or left back is sensed

while the user is seated in the chair.

19. A computer-implemented method according to either of claims 17 or 18,
wherein the one or more position sensors comprise one or more forces transducers located in
at least one of a right portion of the seat-pad, a left pbrtion of the seat-pad, a right portion of .
the back-pad, and a left portion of the back-pad such that a force of at least one of the user’s
right buttocks/upper-leg, left buttocks/upper-leg, right back, or left back is sensed while the

user is seated in the chair.

20. A computer-implemented method according to any of claims 17-19, wherein
the one or more body fat sensors comprise one or more conductive contacts located in-at least
one of a right portion of the seat-pad, a left portion of the seat-pad, a right portion of the
back-pad, and a left portion of the back-pad such that body fat across at least one of the user’s
right buttocks/upper-leg and left buttocks/upper-leg, right back and left back, right
buttocks/upper-leg and right béck, and left buttocks/upper-leg and left back is sensed while

the user is seated in the chair.
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21. A computer-implemented method according to any of claims 17-20, further

comprising:
receiving a request for health data from the computer workstation; and
in response to receiving a request for health data from the computer workstation:

collecting the temperature data from the one or more temperature sensors, the
body position data from the one or more body position sensors, and the body fat data

from the one or more body fat sensors; and

transmitting, to the computer workstation, health data corresponding to the
temperature data, the body position data, and the body fat data for use in determining
the bedy temperature, the body position, and the body fat of the user.

-120-



PCT/US2012/045410

WO 2013/006622

{/44

)5

100
N

N\

LWL

A

104

g
=
=

!!!!!!!!!!!!! J
i —
m L]
o { :
@2 : O
AN I S
& |
[#3]
i
Tf,né
=
"
* ]
i - |
m mnunu ]
i ISR
=z v
“ & |
i Tx,;mwm
i w S
m |
C !



PCT/US2012/045410

WO 2013/006622

2/44

a 0z
Ve
i ¥
i
w 8le 917 i [4¥%4 0Le 807 80¢ v0¢ 202
| HOSNAS HOSNIS
HOSNIS HOSNIS MOSNAS || HOSNIS |} HOSN3S |} ¥OSNIS || sunssaug || Nomanos HOSNIS

w TYHNIN || NOUYMIGSTY | O1any | INOLLISOd 8| | Lv4 AQO8 || NOLLISOd a0o7g qoota | | FENLvEadnaL
M | . '} 4 A 1 A f 3 I 4
Ho0g~g U002 . BOOZ {000~ 8007~ ~PO0C 2008 -~ 4002 ~B00¢
w : : : 4 k4 L k4 Y i L
i 0L HILNGNOD A0 TN
i
o o o o e e e e e

00z 8T

viva |

T SPHOMLIN

P01

d3AHES




WO 2013/006622

3/44

PCT/US2012/045410

EMPLOYEE COMPUTER 130

MEMORY 300

PROGRAM INSTRUCTIONS
306

EMPLOYEE
COMPUTER MODULE

308

PROCESSOR 302

VO INTERFACE 304

& A

k Y h i

PERIPHERALS | | SENSORS | |SERVER
310 120 1) 104

FIG. 3



PCT/US2012/045410

WO 2013/006622

4/44

FIG. 4



PCT/US2012/045410

3/44

WO 2013/006622

viZ 91z 50 02 302
HOSNIS OGNy e | HOSNZS HOSN3S MOSN3S
— NOILYeildS3 071 INSTHA 00018 NOLLISOd NOLLISOd
90¢ p— /
wosvas (| P "0z oz oz
NSSTd A00TE HOSNIS 1 ,
e 0018 — NOILIGNGS 000779 1v4 AQOH V4 AC08
m%mw,ww e Ble
V4 Ad08 20¢ HOSN3S A4 20¢ ¢0c
HOSNAS TVANEN HOSNIS HOSNIS ¥OSNAS
507 RANIVHIINIL o FuNLVYIANEL JNLVHIANIL JUNLYHIANIL
HOSNIS FAYA 1350V3H 0l 097 0S¥
NOILISCd HOSNIS -OMN3N WALSAS 3SNON 1VHNO0H (vd 8IYHO
O , ol 4 A ‘ J & ‘
gz | LI | . 0002 002 a0z
wosnaswanan | | 10028002 | 19z "g00¢ ".Pooe " Pooe
¥ ¥ ¥ v 2002 v e00¢ v 2002
o€l ¥ALNANOD FIA0 TN
iiiiiiiiiiiiiiiiiiiiiiiiiiii L
S "OIAd
P S il
00c ail
vivd HAOMLIN
H1TY3H |

PO} ¥3AY3S




WO 2013/006622 PCT/US2012/045410

O/44




WO 2013/006622 PCT/US2012/045410

744




WO 2013/006622 PCT/US2012/045410

&/44




WO 2013/006622

9/44

CHAIR PAD

450

CHAIR PAD CONTROLLER 650

MEMORY 652

PROGRAM INSTRUCTIONS

CHAIR PAD MODULE

PROCESSOR 654

O INTERFACE 656

PCT/US2012/045410

4

5 A

F 3

¥

¥

Y

¥

¥

TEMPERATURE
SENSOR

202

BODY FAT
SENSOR

210

POSITION
SENSOR

208

PCWER
SOURCE

862

EXTERNAL
DEVICE

664

F1G. 6D




WO 2013/006622

PCT/US2012/045410

1/44 670
4

P
y

CHARPAD 450

EMPLOYEE

» COMPUTER

e
620 | | et
FORCE CHAIR PAD
TRANSDUCER |<o| CONTROLLER
622 650
CONDUCTIVE WIRELESS
CONTACTS ey o ANTENNA Le
FI1G. 6
¥
682~ MONITOR NEED FOR
HEALTH DATA
HEALTH DATA
NEEDED?
VES
MONITOR SENSORS TO
686-"] COLLECT HEALTH DATA
¥
538.| STORE HEALTH DATA
A i
590 TRANSMIT HEALTH DATA
|

FI1G. 6F

130

680
o



WO 2013/006622 PCT/US2012/045410

460 11/44
Y 702b N
N 102 208,622 _ P
e - ‘ .
\\
[ 730
702a !
F 4
T r
. FIG. 7A
7024 /; > k 7026
L4 ) S 210,624
202620%7; }
751
FLOORMAT 460
FLOOR MAT CONTROLLER 750 FIG. 7B
MEMORY 752
PROGRAM INSTRUCTIONS
758
FLOOR MAT MODULE
760
PROCESSOR 754
YO INTERFACE 756 |«
Y & &
¥ L 4 Y ¥ Y
TEMPERATURE | | BODY FAY POSITION ROWER EXTERNAL
SENSOR SENSCR SENSOR SOURCE DEVICE
202 210 208 762 764




WO 2013/006622

PCT/US2012/045410

12/44 770
4

P
y

FLOORMAT 460

TEMPERATURE
TRANSDUCER
620

FORCE
TRANSDUCER |

i

Y

BATTERY

751

FLOOR MAY
»| CONTROLLER

622

CONDUCTIVE

750

CONTACTS |«
624

WIRELESS
'~ ] ANTENNA

EMPLOYEE

o COMPUTER

768

F1G. 7C

h 4

782~

MONITOR NEED FOR
HEALTH DATA

784

HEALTH
DATA NEEDED

786~

MONITOR SENSORS TO
COLLECT HEALTH DATA

Y

788"

STORE HEALTH DATA

¥

7901

TRANSMIT HEALTH DATA

I

FI1G. 7D

130

780
o



WO 2013/006622 PCT/US2012/045410

g
\7 A MT,,,»
206,804
470 e ﬁ e
w08 N 824 }li}f}""/’“
™. _
E 7 |
\ 208,804
202§02 826 ot 10
800, 57 > /,828
& Gy 822
== | N B
= —
840 FIG. ]B 204,820 808
470
N
824
408
ﬂf' 826 g o
| k)
BV SN
/ 8220 \,.
I y -

) ) {
808 806 204,820



WO 2013/006622

14/44

PCT/US2012/045410

MOUSE

408

MOUSE CONTROLLER 850

MEMORY

852

PROGRAM INSTRUCTIONS

858
MOUSE MODULE
860
BOTTONS
800
PROCESSOR 854
LOCATION N
SENSOR feet VO INTERFACE 856 |«
ggl ¥ 9 )
¥ ¥ Y k4 ¥
TEMPERATURE | | oo Brow POWER EXTERNAL
SENSOR CONDITION | | PRESSURE iy SEVICE
' SENSOR SENSOR SOURCE '
202 204 208 862 864
F1G. 8D




WO 2013/006622

PCT/US2012/045410

470a
__,,)
X

EMPLOYEE
o COMPUTER

130

470b
’_,,,/

EMPLOYEE
» COMPUTER

15/44
MOUSE 408
IR SENSOR BATTERY
802 856
F
PULSE '
OXIMETER
BLOOD 820 [+ MOUSE
PRESSURE CUFF CONTROLLER
804 PRESSURE |_ | 850
— ] TRANSDUCER —
BLADDER 810 852 I
- . A
860 BUMP WIRELESS
— Lo ANTENNA
/ 854 858
810 ) s
BLOOD o
PRESSURE CUFF FIG. 8E
804
BLADDER
8eo MOUSE 408
psus"’f IRSENSOR | BATTERY
o 802 856
PRESSURE $
TRANSDUCER Y
852 PULSE MOUSE
—= OXIMETER CONTROLLER
WIRELESS 820 = 830
ANTENNA |4 .
862 ¥
— WIRELESS
CUFF ol ANTENNA |
CONTROLLER 858
864
BATTERY FI1G. 8F
866

130




WO 2013/006622 PCT/US2012/045410

16/44
880

4
882-.] MONITOR NEED FOR

HEALTH DATA
884 '

HEALTH ™
DATA NEEDED

MONITOR SENSORS TO
8861 COLLECT HEALTH DATA

¥
a1 STORE HEALTH DATA
888 7 980
8901 TRANSMIT HEALTH DATA 4
I

F

F1G. 8G 982~ MONITOR NEED FOR
HEALTH DATA

HEALTH ~
DATA NEEDED

| MONITOR SENSORS TO
086 "| COLLECT HEALTH DATA
¥
9881 STORE HEALTH DATA

¥
9901 TRANSMIT HEALTH DATA
I

FIG. 9C




WO 2013/006622

PCT/US2012/045410

I'llimm;./

FI1G. 9A

3D POSITION SENSOR 212

30 POSITION SENSOR 950
CONTROLLER —

MEMORY 952

PROGRAM INSTRUCTIONS
9958

3D POSITION
SENSOR MODULE

960

PROCESSOR ~ 954

f 3

VO INTERFACE 956

4 & A A

¥

¥ ¥ ¥ ¥

IMAGE
SENSOR

902

DEPTH AUDIO POWER EXTERNAL
SENSOR SENSOR SQURCE DEVICE

904 906 962 964

F1G. 9B




WO 2013/006622

{
FIG. 10A / o
.'f / /.:/ -

PCT/US2012/045410

18/44

X
N
N




WO 2013/006622

PCT/US2012/045410

19/44
NEURO-HEADSET 480
NEURO-HEADSET
controLLER 1990
MEMORY 1052
PROGRAM INSTRUCTIONS
1058
NEURO-HEADSET
MODULE
1060
PROCESSOR 1054 |
— EXTERNAL
B V56 be—ttw| DEVICE
/O INTERFACE 1056 | 1064 1080
3 Y —t d
y
¥ ¥
NEURAL POWER !
SENSOR SOURCE 1082~ MONITOR NEED FOR
218 1062 NEURAL DATA
1084
FI1G. 10C NEURAL
| DATA NEEDED
MONITOR NEURAL
_~| SENSORS TO COLLECT
1086 NEURAL DATA
k4
1088--] STORE NEURAL DATA
A4
1090 | TRANSMIT NEURAL DATA

z
FIG. 10D




PCT/US2012/045410

WO 2013/006622

20/44

. 10E

FIG



WO 2013/006622 PCT/US2012/045410

21/44

1104~ MONITOR NEED FOR
HEALTH DATA

HEALTH DATA
_NEEDED?

1112~ MONITOR SENSORS TO
COLLECT HEALTH DATA

¥

1114 -1 STORE HEALTH DATA

Y
1116 " TRANSMIT HEALTH DATA

»

L

1110~

FIG. 11



WO 2013/006622

22/44

SERVER 104

MEMORY 1202

PROGRAM INSTRUCTIONS 1208

1210a-|. USER VERIFICATION
MODULE
1210b~]  CALIBRATION
MODULE
1210¢c~ MONITORING  ["™\_4
T MODULE ~1210
1210d~]  PRESENTATION
MODULE

PROCESSOR 1204

O INTERFACE 1206

&

SENSORS
120

102
FIG. 1ZA

PCT/US2012/045410

1%20
’

1222~

COLLECT
HEALTHDATA

¥

12247

PROCESS HEALTH
DATA TO GENERATE
CORRESPONDING
HEALTH PROFILE

Y

12267

PROVIDE HEALTH
PROFILE

FIG. 12B




WO 2013/006622 PCT/US2012/045410
- 23/44
FIG. 13A 1300
1302 1304 1306
13101330 4 X § 1350;
\~BODY TEMP. 1 NS BMI (| oBESITY
1311 11331 | 1351 ;
.| BODY |} .|  BODY | WNRY
1312 LMWEIGHT_| | COMP, |} 1352 ;
‘ DIABETES |
1 BODY FAT ;1333 FITNESS : 1353i
‘ LEVEL FECTIO
13& HEART ;1333 : INFECTION ’§354 ;
RATE - RHR INFLAMMATION |
1314 s, | 1334 | 1355 ’
- 1 MHR
o | pRESSURE 31335 = R LN P 13563
& 113 \ H |
0 1333 BLOOD ;1386 i | v 13571
] ‘ CONDITION -~ EMOTION ‘
= 11316 = 1987 ket O ?3581
1 RESP.RATE | . THOUGHTS 1] BLNESS |
1317 | - 1359:
\~{ BRAN |, b I AsTHMA
ACTNITY . 4 353
| 13040 I 2 *
| | || ALLERGIES
139/; ; : BRONCHITIS ?361 1‘2398
, a ‘
S | | "oEPRESSION 136 21 "
- ; : E
P = => } 1306b = E
R =
2 o (%0 /o E
% | h || BACK INJURY fomy |
5 | | 1363 i
x |~ POSTURE || NECKINJURY |~
2 2l yggp 1340 /—— 13643
§ v ! ;133;; MUS. TENSION |} MSD |
& > \ 7 [emessievel || [ ot ~£65§
& = 30DY 1342 R
£ 21 1 posimion ; | INJURY : EiC 39\66 ;
: 1320 1343 | 1367 |
EYE |, | EVEFATIGUE |, RC =
HEALTH T MOVEMENT 11344 | 1368 |
REPORT 1321 — 113@# FACIAL MOV, l EYE DISEASE |— 1
A
1380 =1 actviry |1 ] wotorrunc. || FaTicue 1369
) 1317 1346 T — A — — 1370 '




WO 2013/006622

24/44

PCT/US2012/045410

1380

1

HEALTH REPORT FOR JOHN DOE

PROFILE INFORMATION: ]

NAME: John Doe
AGE: 44
HEIGHT: ¢'0"
WEIGHT: 205 Ibs
SEX: Male

GOAL: Low Blood Pressure

HEALTH TEST RESULTS:
TEST TIME: Qam, 4/3/2012
BODY TEMP: 100.2F
WEIGHT: 204 Ibs

BLOOD PRESSURE: 150/70
HEART RATE: 75 bpm
BODY FAT: 25%

BMI: 28

RHR: 65

RR: 22 bpm

FITNESS LEVEL: Good
POSTURE: Good

NECK POS: off & deg
HEAD POS: off 15 deg
FEET POS: Not on floor
MOUSE POS: Comrect
STRESS LEVEL: High
EYES: Fatigued

INJURY: None

RISK: obesily, diabetes, depression |

1388+

| HEALTH PLAN:

CALORIES; 2000/day
FAT: 40g/iday
SODIUM: 1000mgiday
FIBER: 24g/day

EXERCISE: 30min@142HR/day

LOGGED HEALTH ACTIVITIES:
AVG. CALORIES: 2100/day
AVG, FAT: 45g/day

AVG. SODIUM: 800mg/day
AVG. FIBER: 30giday

- 1384

| AVG. EXERCISE: 40min/day

FIG. 13B
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