US 20180299292A1

a9y United States

a2 Patent Application Publication o) Pub. No.: US 2018/0299292 A1

Roush 43) Pub. Date: Oct, 18, 2018
(54) ANALOG WELLNESS DEVICE (52) US. CL

CPC ............ GO1C 22/006 (2013.01); A61B 5/681

(71)  Applicant: Garmin Switzerland GmbH (2013.01); A61B 5/742 (2013.01); G04B

47/063 (2013.01); GOAC 3/146 (2013.01);

(72) Inventor: z?}isam W. Roush, Prairie Village, KS A61B 5/1118 (2013.01)

s (57 ABSTRACT

(21)  Appl. No.: 16/015,029 Embodiments are disclosed to monitor and present a user’s

physical activity as part of an analog wellness device. The

(22) Filed: Jun. 21, 2018 device may include two motors that are coupled to respec-

tive discs such that, when rotated, various regions are visible

Related U.S. Application Data through respective windows. The first of these motors may

(63) Continuation of application No. 14/718,991, filed on rotate a first disc baseq upon a measured numbe.r of steps

May 21, 2015, now Pat. No. 10,030,994, tak‘en‘ by the user, which may be part of a dally‘ fitness

activity goal. As the first motor rotates the first disc, the

L . . region visible through the first window may indicate a

Publication Classification proportion of the fitness activity goal that has been met or

(31) Int. CL exceeded. The second of these motors may turn a second

GOIC 22/00 (2006.01) disc based upon a period of time associated with the user’s

A61B 5/00 (2006.01) inactivity. The regions visible through the second window

AG6IB 5/11 (2006.01) may indicate the period of time that the user has been

GO4B 47/06 (2006.01) inactive. The top surface of each respective disc may include

G04C 3/14 (2006.01) one or more symbols to communicate information to a user.




L Old

US 2018/0299292 A1

SINPON SUCHEOUNON
| sz
SINPOY BALCT JOION
| ozi
-~ anpo enojen A e
= INpopy uonenojes Aualoeu | vz
e
— snpop uonenoe) daig | ez
~—
(=M
= SINpPop UoReINOIED [e0D ARAROY ozl
4 0] ]
m anpopy vogeziuoiyoulsg pue seuwy N 6L
—4
o~ Aotap g1
[ as /{\
v ]
A 30 ’
= _ N J010py ML NOLL
& [
o P
-
_ £ J0j0y |
[ Z 10101y N zon
_ L 1010 P F 0L

BOL | wisucdwo)) Bulinuieleq UoRRIoT

801 ~{ ] Aeuy josusg 10888004d L] 901

WU UOREDIUNLIWIOT 4 V0L

\A 2ol —

001

Patent Application Publication



US 2018/0299292 A1

Oct. 18,2018 Sheet 2 of 12

Patent Application Publication

¢ ‘Olid

a80¢

17408

TAV4




US 2018/0299292 A1

Oct. 18,2018 Sheet 3 of 12

Patent Application Publication

\Omm




US 2018/0299292 A1

Oct. 18,2018 Sheet 4 of 12

Patent Application Publication

I 'Old

o0y~

gy "old

vy "'Old




Patent Application Publication  Oct. 18,2018 Sheet 5 of 12 US 2018/0299292 A1

~400
¥

FIG. 4D FIG. 4E



Patent Application Publication  Oct. 18,2018 Sheet 6 of 12 US 2018/0299292 A1

CALCULATE AN ACTIVITY GCAL - 502

v

CALCULATE A NUMBER OF STEPS TAKENBY A - B4
USER BASED UPON MOTION DATA

v

CALCULATE APROPORTION OF THE ACTIVITY GOALL .- 508
THAT IS MET OR EXCEEDED BASED UPON THE
NUMBER OF STEPS

v

CALCULATE A NUMBER OF DEGREES TO ROTATE AL 508
MOTOR BASED UPON THE PROPORTION OF THE
ACTIVITY GOAL THAT HAS BEEN MET OR EXCEEDED

v

COMMAND A MOTOR TO ROTATE A NUMBER OF
DEGREES

A;/”" 500

— 810

FIG. §



Patent Application Publication  Oct. 18,2018 Sheet 7 of 12 US 2018/0299292 A1

- 802
A CALCULATE AN INACTIVE TIME PERIOD BASED
UPON MOTION DATA

— B0C

$ &
CALCULATE A FIRST NUMBER OF DEGREES TO
ROTATE A MOTOR BASED UPON A PROPORTION OF__ 04

THE INACTIVE TIME PERIOD TO A PREDETERMINED
MAXIMUM

v

COMMAND A MOTOR TO ROTATE BY THE FIRST
NUMBER OF DEGREES IN AFIRST DIRECTION |- 808

e

N

-~ DOES THE MOTION™ .,
NO 7 DATAINDICATEA -
. NUMBER OF STEPS ARE

. BEING TAKEN?

//l

\

CALCULATE AN ACTIVE TIME PERIOD BASED UPON | g0
THE MOTION DATA

v

CALCULATE A SECOND NUMBER OF DEGREES TO

ROTATE THE MOTCOR BASED UPON A PROPORTION OFf __ 514

THE ACTIVE TIME PERIOD TO THE PREDETERMINED
MAXIMUM

v

COMMAND THE MOTOR TO ROTATE THE SECOND
NUMBER OF DEGREES IN A SECOND DIRECTION
THAT IS OPPOSITE TO THE FIRST DIRECTION

FiG. 6

- 816




Patent Application Publication  Oct. 18,2018 Sheet 8 of 12 US 2018/0299292 A1




US 2018/0299292 A1

Oct. 18,2018 Sheet 9 of 12

Patent Application Publication

FIG. 8



Patent Application Publication  Oct. 18,2018 Sheet 10 of 12 US 2018/0299292 A1l




Patent Application Publication  Oct. 18,2018 Sheet 11 of 12 US 2018/0299292 A1l

FiG. 11A FiG. 118

FiG. 11C FiG. 11D



Patent Application Publication  Oct. 18,2018 Sheet 12 of 12 US 2018/0299292 A1l

FRCMT"?Z?S
CENTER 1208
ﬁs;\cx ?21“-3
/ \

5
I
I
i
I
i
i

FiG. 124 FIG. 12B

» 1240

FIG. 12C FIG. 13



US 2018/0299292 Al

ANALOG WELLNESS DEVICE

RELATED APPLICATION

[0001] The present application is a continuation of, and
claims priority benefit to, co-pending and commonly
assigned U.S. non-provisional patent application entitled
“Analog Wellness Device,” application Ser. No. 14/718,991,
filed May 21, 2015. This earlier-filed application is hereby
incorporated by reference into the current application in its
entirety

BACKGROUND

[0002] Users of wrist worn devices, such as watches,
commonly wish to track and view their physical activity
over a period of time and receive communications in a
simple and intuitive manner. Conventional activity tracking
devices may determine a number of steps a user takes
throughout the day as part of a fitness activity goal and
display this information using a display component so the
user can gauge his progress towards meeting the goal.
However, conventional activity monitoring devices typically
utilize digital display components, which may not be aes-
thetically pleasing when implemented in some wearable
devices such as watches. Digital display components also
consume relatively large amounts of power and therefore
need to be frequently recharged. Additionally, digital display
components typically must be large and bright to be easily
visible during various uses and lighting environments. Fur-
thermore, although conventional activity tracking devices
may display user activity, these devices do not measure or
present user inactivity. As a result, current techniques of
tracking and displaying user activity have several draw-
backs.

[0003] Conventional watches may include one or more
secondary watch arms positioned above the watch face and
one or more rotating discs positioned behind the watch face
to communicate information. A conventional analog watch
that includes one or more secondary watch arms, indepen-
dent of the hour and minute arms used to indicate a current
time, may communicate information presented at a perim-
eter area of each respective secondary watch arms. A con-
ventional analog watch that includes one or more rotating
discs positioned behind the watch face may rotate at a
predetermined rate to communicate information provided on
a top surface of each respective disk when exposed through
an opening in the watch face. The secondary watch arms and
rotating discs may rotate at a predetermined rate to indicate
calendar information (e.g., current month, current day of the
week, current day of the month, lunar information, etc.) to
a user. Some conventional watches may rotate a secondary
watch arm to provide fitness information, such as number of
steps taken. Some conventional watches include one or more
digital displays positioned behind the watch face such that a
portion of each respective display is visible through open-
ings of the watch face.

SUMMARY

[0004] Embodiments of the present technology relate gen-
erally to an analog wellness device and, more particularly, to
an analog watch that provides various types of information,
such as a user’s activity and inactivity levels, one or more
notifications regarding connectivity, communications, and/
or operation of one or more external devices in communi-
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cation with the analog wellness device, a user’s biometric
information, information related to an activity the user is
engaged in, etc.

[0005] Embodiments are disclosed describing an analog
wellness device to monitor and provide a user’s physical
activity, which may be implemented as an analog watch. The
analog watch may use a position of watch arms commonly
known to indicate a time of day and rotating discs to
communicate information such as user activity, user inac-
tivity, and/or other types of information to a user.

[0006] The analog watch may communicate this informa-
tion to a user using any suitable combination of full and/or
partial discs corresponding to the particular information to
be provided. For instance, the analog wellness device may
include motors that are coupled to respective discs having
distinct regions such that, when rotated to one of a plurality
of rotational positions, one or more portions of the distinct
regions are visible through one or more windows in the
watch face.

[0007] For example, the first of these motors may rotate a
first multicolored disc based upon a measured number of
steps taken by the user, which may be part of a threshold
number of steps associated with a daily fitness activity goal
to indicate an activity level. As the first motor rotates the first
multicolored disc, the colors shown through a first window
indicate a proportion of the fitness activity goal that has been
met or exceeded. The second of these motors may turn a
second multicolored disc based upon a period of time
associated with the user’s inactivity to indicate an inactivity
level. The one or more colors presented through a second
window may indicate the period of time that the user has
been inactive. The period of time may accumulate as the user
is inactive and recede as the measured number of steps
increases, thereby providing an immediate incentive to
engage in physical activity.

[0008] To provide another example, one or more of these
motors may rotate a respective disc in a clockwise and/or a
counterclockwise rotational direction to provide various
information through one or more windows in the watch face.
For instance, each respective disc may have various sym-
bols, labels, text, emoticons, symbols, indicia, emoji, graph-
ics, etc., indicative of different types of information such as
received communications from a mobile phone (e.g., missed
calls, new emails, battery level, etc.), heart rate, and infor-
mation to assist a golfer while playing a course, etc. Addi-
tionally or alternatively, the watch hands may facilitate
relaying some of this information to the user.

[0009] This summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the detailed description. This summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used to limit
the scope of the claimed subject matter. Other aspects and
advantages of the present technology will be apparent from
the following detailed description of the embodiments and
the accompanying drawing figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The figures described below depict various aspects
of the system and methods disclosed herein. It should be
understood that each figure depicts an embodiment of a
particular aspect of the disclosed system and methods, and
that each of the figures is intended to accord with a possible
embodiment thereof. Further, whenever possible, the fol-
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lowing description refers to the reference numerals included
in the following figures, in which features depicted in
multiple figures are designated with consistent reference
numerals.

[0011] FIG. 1 is an illustration of a block diagram of an
exemplary analog wellness system 100 in accordance with
an embodiment of the present disclosure;

[0012] FIG. 2 is an illustration of an exploded view of an
exemplary analog watch 200 in accordance with an embodi-
ment of the present disclosure;

[0013] FIG. 3 is an illustration 300 of two exemplary
multicolored discs used to indicate a user’s activity and
inactivity, according to an embodiment;

[0014] FIG. 4A is an illustration of an exemplary analog
watch 400 registering no steps being taken by a user and no
inactivity time, according to an embodiment;

[0015] FIG. 4B is an illustration of an exemplary analog
watch 400 indicating a proportion of steps taken by a user
towards accomplishing a fitness activity goal and no inac-
tivity time, according to an embodiment;

[0016] FIG. 4C is an illustration of an exemplary analog
watch 400 indicating a proportion of steps taken by a user
towards accomplishing a fitness activity goal and some
inactivity time, according to an embodiment;

[0017] FIG. 4D is an illustration of an exemplary analog
watch 400 indicating an increase from FIG. 4C of the
proportion of steps taken by a user towards accomplishing
the fitness activity goal and a corresponding reduction in
inactivity time, according to an embodiment;

[0018] FIG. 4E is an illustration of an exemplary analog
watch 400 indicating a proportion of steps taken by a user
exceeding a fitness activity goal and no inactivity time,
according to an embodiment;

[0019] FIG. 5 illustrates a method flow 500, according to
an embodiment;

[0020] FIG. 6 illustrates a method flow 600, according to
an embodiment;

[0021] FIG. 7 is an illustration of an exemplary multidisc
arrangement 700, according to an embodiment.

[0022] FIG. 8 is an illustration of an exemplary partial
multidisc arrangement 800, according to an embodiment;
[0023] FIG. 9 is an illustration of an exemplary analog
watch 900 indicating notifications associated with a mobile
phone, according to an embodiment;

[0024] FIG. 10 is an illustration of an exemplary multidisc
arrangement 1000 corresponding to the exemplary analog
watch 900, according to an embodiment;

[0025] FIG. 11A is an illustration of an exemplary analog
watch 1100 indicating missed call notifications associated
with a mobile phone, according to an embodiment;

[0026] FIG. 11B is an illustration of an exemplary analog
watch 1120 indicating missed call notifications and battery
level information associated with a mobile phone, according
to an embodiment;

[0027] FIG. 11C is an illustration of an exemplary analog
watch 1140 indicating various communication information
associated with a mobile phone, according to an embodi-
ment;

[0028] FIG. 11D is an illustration of an exemplary analog
watch 1160 indicating connection status information,
according to an embodiment;

[0029] FIG. 12A is an illustration of an exemplary analog
watch 1200 indicating golf course navigational information,
according to an embodiment;
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[0030] FIG. 12B is an illustration of an exemplary analog
watch 1220 indicating golf scoring information, according
to an embodiment;

[0031] FIG. 12C is an illustration of an exemplary analog
watch 1240 indicating golf strategy information, according
to an embodiment; and

[0032] FIG. 13 is an illustration of an exemplary analog
watch 1300 indicating heart rate information, according to
an embodiment.

DETAILED DESCRIPTION

[0033] The following text sets forth a detailed description
of numerous different embodiments. However, it should be
understood that the detailed description is to be construed as
exemplary only and does not describe every possible
embodiment since describing every possible embodiment
would be impractical. In light of the teachings and disclo-
sures herein, numerous alternative embodiments may be
implemented.

[0034] It should be understood that, unless a term is
expressly defined in this patent application using the sen-
tence “As used herein, the term * > 1s hereby defined
to mean . .. ” or a similar sentence, there is no intent to limit
the meaning of that term, either expressly or by implication,
beyond its plain or ordinary meaning, and such term should
not be interpreted to be limited in scope based on any
statement made in any section of this patent application.
[0035] As further discussed in detail below, an analog
wellness system is described that may include an analog
wellness device and an external computing device, which
may communicate with one another. The external computing
device may communicate with the analog wellness device to
set an initial reference time, to set an initial fitness activity
goal in terms of threshold number of steps to be taken by a
user over a specific period of time, communicate the receipt
of incoming communications (e.g., a number of missed
phone calls, a number of unread emails calls, text messages,
or notifications, etc.). Furthermore, the analog wellness
device may measure the number of steps taken by a user
attempting to achieve the fitness activity goal, a time period
in which the user is inactive, and present this information in
an intuitive manner with lower power consumption than
devices utilizing a display component.

[0036] The analog wellness device may include a fitness
activity goal disc and an inactivity disc, each having one or
more regions that are visible through windows or cutouts in
analog device to function as a gauge to user activity and
inactivity, respectively. Although a particular embodiment
may be detailed herein, it is to be understood that the regions
of each disc may be distinguished in any manner that may
be perceived by a user. For instance, the regions may differ
in color, texture, pattern or increasing graphics. In embodi-
ments, the fitness activity goal disc and the inactivity disc
may be substantially the same color and constructed of a
metallic or semi-metallic material and have imprinted or
engraved on the upper surface of each a texture in a first
region that is distinguishable from a texture in a second
region such that the amount of each region of each disc that
is visible through a window of the analog wellness device
function as a gauge to indicate a proportion of the fitness
activity goal that has been met or exceeded or to indicate
user inactivity based upon the time period that the user is
inactive. In other embodiments, the fitness activity goal disc
and the inactivity disc may be substantially the same color
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and texture and have affixed on the upper surface of each a
plurality of graphics (e.g., stars, jewels, etc.) such that the
number of graphics within each disc that are visible through
a window of the analog wellness device function as a gauge
to indicate a proportion of the fitness activity goal that has
been met or exceeded or to indicate user inactivity based
upon the time period that the user is inactive.

[0037] FIG. 1 is an illustration of a block diagram of an
exemplary analog wellness systent 100 in accordance with
an embodiment of the present disclosure. Analog wellness
system 100 includes an analog wellness device 102 and one
or more external computing devices 150. In an embodiment,
analog wellness device 102 and one or more external
computing devices 150 may be configured to communicate
with one another using any suitable number of wired and/or
wireless links (e.g., wired link 161 and/or wireless link 163)
in conjunction with any suitable number and type of com-
munication protocols.

[0038] In an embodiment, one or more of external com-
puting devices 150 may include any suitable number and/or
type of computing devices configured to facilitate user
interaction and data exchange with analog wellness device
102. For example, external computing devices 150 may be
implemented as a mobile computing device (e.g., smart-
phone, tablet, laptop, phablet, netbook, notebook, pager,
personal digital assistant (PDA), wearable computing
device, smart glasses, a smart watch or a bracelet, etc.), an
off-the-shelf system to assist a user engage in a physical
activity (e.g., an off-the-shelf product configured to assist a
user while playing golf) or other suitable type of computing
device capable of wired and/or wireless communication
(e.g., a desktop computer).

[0039] In an embodiment, one or more of external com-
puting devices 150 may facilitate user interaction such as,
for example, viewing activity data, viewing inactivity data,
viewing a fitness activity goal, viewing and responding to
communications (e.g., emails, text messages, etc.), and/or
using applications. Communications between one or more of
external computing devices 150 and analog wellness device
102 may facilitate the transfer of data between these devices.
For example, as further discussed below, data may be
transferred from one or more of external computing devices
150 to analog wellness device 102, which may include a
threshold number of steps associated with a daily fitness
activity goal, a current time, changes to the daily fitness
activity goal, a number of missed phone calls, a number of
unread emails calls, text messages, or notifications. To
provide another example, data may be transferred from
analog wellness device 102 to one or more external com-
puting devices 150, which may include a number of steps
taken by a user towards accomplishing a daily fitness
activity goal, a log of user inactivity, etc., which is also
further discussed below.

[0040] Analog wellness device 102 may be implemented
as any suitable type of wearable device configured to
measure and provide user activity in accordance with the
embodiments described herein. In an embodiment, analog
wellness device 102 may be configured as an analog watch
worn by a user. To provide additional examples, analog
wellness device 102 may be implemented as a wrist or ankle
bracelet, an analog pocket watch, etc.

[0041] In an embodiment, analog wellness device 102
may include a communication unit 104, a processor 106, a
sensor array 108, a location determining component 109, N
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number of motors 110.1-110.N, and a memory 118. Analog
wellness device 102 may include additional elements such
as, for example, power sources, motor controllers, ports,
interconnects, etc., which are not described herein for pur-
poses of brevity.

[0042] Communication unit 104 may be configured to
support any suitable number and/or type of communication
protocols to facilitate communications between analog well-
ness device 102 and one or more of external computing
devices 150. Communication unit 104 may be implemented
with any suitable combination of hardware and software to
facilitate this functionality. For example, communication
unit 104 may be implemented with any number of wired
and/or wireless transceivers, ports, connectors, etc.

[0043] Communication unit 104 may be configured to
facilitate communications with various external computing
devices 150 using different types of communication proto-
cols. For example, communication unit 104 may communi-
cate with a mobile computing device via a wireless BLU-
ETOOTH communication protocol and with a laptop or a
personal computer via a wired universal serial bus (USB)
protocol. Communication unit 104 may be configured to
support simultaneous or separate communications between
two or more of external computing devices 150.

[0044] Communication unit 104 may be configured to
receive any suitable type of information, which may be
provided by analog wellness device 102. In various embodi-
ments, processor 106 may cause analog wellness device 102
to provide information received via communication unit
102, or information that is generated locally via one or more
components of analog wellness device 102, which is further
discussed below with reference to FIGS. 11-13.

[0045] In various embodiments, communication unit 104
may facilitate the receipt of various types of information
provided by analog wellness device 102. This information
may be based upon the type of external computing devices
150 in which analog wellness device 102 is communicating.
For example, if analog wellness device 102 is communicat-
ing with a mobile computing device, then communication
unit 104 may receive information such as a notification that
the mobile computing device has a number of missed calls,
the number of these missed calls, a battery level indicator
(e.g., low battery), an indication of an incoming call, a
number of unread and/or new email messages, a number of
new and/or unread text messages, data indicative of one or
more emoticons, emoji, graphics, labels, etc.

[0046] Additionally or alternatively, information obtained
via communication unit 104 may be utilized by processor
106 and provided by analog wellness device 102. For
example, processor 106 may cause analog wellness device
102 to indicate information such as a communication status
between analog wellness device 102 and one or more
external computing devices 150 (e.g., whether analog well-
ness is connected to a particular device), whether one or
more Wi-Fi networks are detected, whether analog wellness
device 102 is connected to a Wi-Fi network, etc.

[0047] Sensor array 108 may be implemented as any
suitable number and type of sensors configured to measure,
monitor, and/or quantify a user’s motion while wearing
analog wellness device 102 as motion data. Sensor array 108
may be advantageously mounted or otherwise positioned
within analog wellness device 102 to facilitate these func-
tions. Sensor array 108 may be configured to measure a
user’s motion and/or to generate motion data continuously



US 2018/0299292 Al

or in accordance with any suitable recurring schedule, such
as once per every 5 seconds, once per every 10 seconds,
once per every 30 seconds, etc.

[0048] Examples of suitable sensor types implemented by
sensor array 108 may include one or more accelerometers,
gyroscopes, perspiration detectors, compasses, speedom-
eters, magnetometers, barometers, thermometers, proximity
sensors, light sensors, Hall Effect sensors, electromagnetic
radiation sensors (e.g., infrared and/or ultraviolet radiation
sensors), humistors, hygrometers, altimeters, biometrics
sensors (e.g., heart rate monitors, blood pressure monitors,
skin temperature monitors), microphones, etc.

[0049] In some embodiments, sensor array 108 may addi-
tionally or alternatively facilitate user interaction with ana-
log wellness device 102. For example, sensor array 108 may
detect user interactions with analog wellness device 102
such as button presses, a user twisting and/or pressing a
crown (e.g., when analog wellness device 102 is imple-
mented as an analog watch), a user shaking analog wellness
device 102 to indicate a particular command in accordance
with a predetermined motion profile, etc.

[0050] Again, information generated locally via one or
more components of analog wellness device 102 may be
utilized by processor 106 and provided by analog wellness
device 102. For example, processor 106 may cause heart rate
information obtained via sensor array 108 to be indicated on
analog wellness device 102, which is further discussed
below with reference to FIG. 13.

[0051] To provide another example, processor 106 may
cause data to be indicated on analog wellness device 102
related to an activity in which a user in engaged in, which
is further discussed below with respect to FIGS. 12A-12C.
This information may include, for example, a number of golf
strokes, the par for a particular hole a golfer is playing, the
direction and/or distance to a golf hole, lay-up information,
one or more suggested golf clubs for a particular hole, a
front, back, and/or middle distance from the user to a golf
green, elc.

[0052] Location determining component 109 may be con-
figured to utilize any suitable communications protocol to
facilitate determining a geographic location of analog well-
ness device 102. For example, location determining com-
ponent 109 may communicate with one or more satellites
and/or wireless transmitters in accordance with a Global
Navigation Satellite System (GNSS) to determine a geo-
graphic location of analog wellness device 102. Wireless
transmitters are not illustrated in FIG. 1, but may include, for
example, one or more base stations, ground stations, etc.
[0053] For example, location determining component 109
may be configured to utilize “Assisted Global Positioning
System” (A-GPS), by receiving communications from a
combination of base stations, ground stations, and/or satel-
lites. Examples of suitable global positioning communica-
tions protocol may include Global Positioning System
(GPS), the GLONASS system operated by the Russian
government, the Galileo system operated by the European
Union, etc.

[0054] Motors 110.1-110.N may be configured as any
suitable number and/or type of motors to facilitate the
embodiments of the disclosure as described herein. One or
more of motors 110.1-110.N may receive commands from
processor 106 and rotate a number of degrees either clock-
wise or counter-clockwise in response to such commands.
Motors 110.1-110.N may be configured to move in any
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suitable manner, such as continuously or incrementally, for
example. In various embodiments, one or more of motors
110.1-110.N may function to, for example, provide quartz
movement of watch components such as second, minute,
and hour hands and/or to rotate discs to provide a gauge of
user activity and inactivity, which is further discussed below.
Motors 110.1-110.N may be used to determine the position
of and thereby drive the hour, minute and second hands
clockwise or counterclockwise.

[0055] In embodiments in which one or more motors
110.1-110.N move incrementally, any suitable incremental
degree of rotation may be used, such as one degree, two
degrees, six degrees, etc. The incremental movement may be
based upon the particular application for which a motor is
utilized. For example, if one of motors 110.1-110.N is
implemented to rotate a second hand, then that motor may
rotate incrementally every six degrees to line up with each
second tick mark on a watch face. The second hand could
also be rotated every two degrees to achieve three ticks per
second. To provide another example, if one of motors
110.1-110.N is implemented to rotate an activity or an
inactivity disc, which is further discussed below, then that
motor may rotate incrementally every two or three degrees
to aesthetically align with an even multiple of the incremen-
tal second hand movement or other indicators/features on
the face.

[0056] In an embodiment, motors 110.1-110.N may
include the same type of different types of motors. In various
embodiments, motors 110.1-110.N may be implemented as
any suitable combination of stepper motors, synchronous
motors, impulse motors, direct current (DC) motors, off-
the-shelf watch motors, etc.

[0057] To provide an illustrative example, one of motors
110.1-110.N may be implemented as an off-the-shelf motor
configured to facilitate watch movement of one or more
hour, minute and/or second hands, while two or more of
motors 110.1-110.N may be implemented as stepper motors,
for example, which is further discussed below. When one or
more of motors 110.1-110.N is implemented as a stepper
motor, this may advantageously allow processor 106 to
ascertain the position of the stepper motor without the use of
an encoder or other type of positional feedback.

[0058] Processor 106 may be configured to communicate
with one or more of communication unit 104, sensor array
108, one or more of motors 110.1-110.N, and/or memory
118 via one or more wired and/or wireless interconnections,
suich as any suitable number of data and/or address buses, for
example. These interconnections are not shown in FIG. 1 for
purposes of brevity.

[0059] Processor 106 may be configured to operate in
conjunction with one or more of communication unit 104,
sensor array 108, one or more of motors 110.1-110.N, and/or
memory 118 to process data, to store data to memory 118, to
retrieve data from memory 118, to command one or more of
motors 110.1-110.N to various angular positions, to read a
state and/or position of one or more of motors 110.1-110.N,
to receive, process, and/or interpret data from sensor array
108 such as motion data and/or user interactions, to receive
data from one or more external computing devices such as
daily fitness activity goal data, etc.

[0060] Processor 106 may be implemented as any suitable
type and/or number of processors, such as a host processor
of analog wellness device 102, for example. To provide
additional examples, processor 106 may be implemented as
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an application specific integrated circuit (ASIC), an embed-
ded processor, a central processing unit associated with
analog wellness device 102, etc.

[0061] In accordance with various embodiments, memory
118 may be a computer-readable non-transitory storage
device that may include any suitable combination of volatile
(e.g., a random access memory (RAM), or non-volatile
memory (e.g., battery-backed RAM, FLASH, etc.). Memory
118 may be configured to store instructions executable on
processor 106, such as the various memory modules illus-
trated in FIG. 1 and further discussed below. These instruc-
tions may include machine readable instructions that, when
executed by processor 106, cause processor 106 to perform
various acts as described herein. Memory 118 may also be
configured to store any other suitable data, such as data
received from one or more of external computing devices
150 via communication unit 104, data measured, calculated,
and/or generated via sensor array 108, daily fitness activity
goals, data indicative of user activity and/or user inactivity
over a period of time (e.g., daily logs of activity and/or
inactivity data), etc.

[0062] Timer and synchronization module 119 is a region
of memory 118 configured to store instructions, that when
executed by processor 106, cause processor 106 to perform
various acts in accordance with applicable embodiments as
described herein. In an embodiment, timer and synchroni-
zation module 119 includes instructions, that when executed
by processor 106, cause processor 106 to start, stop, and/or
maintain one or more timers and/or real time clocks and/or
to facilitate the synchronization of data between analog
wellness device 102 and one or more external computing
devices.

[0063] In an embodiment, processor 106 may execute
instructions stored in timer and synchronization module 119
to facilitate one or more functions associated with maintain-
ing a reference time. To provide an example, processor 106
may execute instructions stored in timer and synchronization
module 119 to maintain one or more timers to determine a
time period of user activity and/or inactivity based upon
motion data received from sensor array 108, which is further
discussed below. In embodiments, processor 106 may not
process the time functions of the watch, which may operate
independently from the processor 106 such that the time is
set manually by the user and driven by quartz movement. In
embodiments, the processor may be operable to determine
the time being provided by the watch hands by determining
a current position of each watch arm as driven by quartz
movement.

[0064] Additionally or alternatively, processor 106 may
execute instructions stored in timer and synchronization
module 119 to maintain a reference time by receiving a
current time from one or more computing devices, such as
external computing devices 150, for example. In accordance
with such an embodiment, processor 106 may execute
instructions stored in fitness activity goal calculation module
120 to work in conjunction with communication unit 104 to
connect to one of external computing devices 150 to receive
an initial time. In this way, analog wellness device may
automatically keep track of the time to determine whether
goals have been met within specific time periods.

[0065] Additionally or alternatively, embodiments include
processor 106 executing instructions stored in timer and
synchronization module 119 to facilitate two-way commu-
nications between analog wellness device 102 and one or
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more external computing devices 150. Via two-way com-
munications, processor 106 may maintain synchronicity
between analog wellness device 102 and one or more
external computing devices 150. For example, analog well-
ness device 102 may send data to one or more external
computing devices 150 indicative of user activity and/or
user inactivity, whether the user met or exceeded one or
more daily goals, a time of day in which a user was active
and/or inactive throughout the day, etc.

[0066] To provide another example, analog wellness
device 102 may receive data from one or more external
computing devices 150 such as previous logs of user activity
and/or inactivity stored as part of a user profile, records of
whether the user met or exceeded one or more daily goals
and the corresponding days, a time of day in which a user
was active and/or inactive throughout the day, etc. Data used
for setting the time, maintaining one or more timers, and/or
synchronizing data between analog wellness device 102 and
one or more of external computing devices 150 may be
stored in memory 118 and/or any other suitable storage
device utilized by analog wellness device 102.

[0067] Processor 106 may additionally or alternatively
work in conjunction with sensor array 108 to initiate one or
more functions performed by processor 106 executing
instructions stored in timer and synchronization module 119.
For example, in embodiments in which analog wellness
device 102 is implemented as an analog watch, processor
106 may receive an indication that a watch crown has been
pressed by a user, a watch crown has been twisted, a motion
profile has been met, etc. In response to the receipt of such
an input as indicated by sensor array 108, processor 106 may
be configured to initiate communications with one more
external computing devices, to set a reference time, to
synchronize data, to set a daily fitness activity goal, etc.
[0068] Activity goal calculation module 120 is a region of
memory 118 configured to store instructions, that when
executed by processor 106, cause processor 106 to perform
various acts in accordance with applicable embodiments as
described herein. In an embodiment, fitness activity goal
calculation module 120 includes instructions, that when
executed by processor 106, cause processor 106 to deter-
mine a fitness activity goal for a certain period of time. For
example, the fitness activity goal may be a threshold number
of steps to be taken by a user wearing analog wellness device
102 over a one day period, a two day period, a one week
period, etc.

[0069] In some embodiments, processor 106 may deter-
mine the fitness activity goal independently without com-
municating or receiving data from other external computing
devices. In accordance with such embodiments, fitness
activity goal calculation module 120 may include instruc-
tions specifying a preset, preprogrammed, and/or default
fitness activity goal, which may be a threshold number of
steps. Processor 106 may read these instructions to deter-
mine an initial fitness activity goal, which may remain the
same over time, be increased incrementally based upon a
user regularly achieving the daily fitness activity goal, be
decreased incrementally based upon a user regularly failing
to achieve the daily fitness activity goal, etc.

[0070] To provide an illustrative example, fitness activity
goal calculation module 120 may include instructions speci-
fying an initial fitness activity goal of M steps in a one day
period. This number of steps M may be increased over time,
for example, when processor 106 determines that a number
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of days have elapsed in which the daily fitness activity goal
has been achieved. In such a case, fitness activity goal
calculation module 120 may cause processor 106 to adjust
the number of steps to increase M by 5%, by 10%, etc.
[0071] In other embodiments, processor 106 may deter-
mine a fitness activity goal by receiving data from one or
more other external computing devices, such as external
computing devices 150, for example. In accordance with
such embodiments, fitness activity goal calculation module
120 may include instructions to specify the fitness activity
goal as one received from one or more external computing
devices.

[0072] To provide an illustrative example, a user may use
one of external computing devices 150 to access to a user
profile and setup an initial fitness activity plan, which may
specify a fitness activity goal, conditions upon which to
increase the initial daily fitness activity goal, how much to
increase the daily fitness activity goal when the conditions
are satisfied, how much to decrease the daily fitness activity
goal when the conditions are not satisfied, etc. In accordance
with such an embodiment, processor 106 may execute
instructions stored in fitness activity goal calculation module
120 and work in conjunction with communication unit 104.
In doing so, processor 106 may connect to one or more of
external computing devices 150 to receive the fitness activ-
ity goal.

[0073] Step calculation module 122 is a region of memory
118 configured to store instructions, that when executed by
processor 106, cause processor 106 to perform various acts
in accordance with applicable embodiments as described
herein. In an embodiment, step calculation module 122
includes instructions, that when executed by processor 106,
cause processor 106 to monitor, track, measure, and/or
calculate a user’s steps while wearing analog wellness
device 102. For example, processor 106 may execute
instructions stored in step calculation module 122 to process
motion data generated by sensor array 108 and use this data
to determine a number of steps taken by the user.

[0074] Step calculation module 122 may include instruc-
tions to facilitate processor 106 calculating a number of
steps in accordance with any suitable techniques based upon
the particular type and number of sensors implemented by
sensor array 108. For example, sensor array 108 may include
a three-axis accelerometer. In such a case, step calculation
module 122 may include instructions to facilitate processor
106 to calculate a number of steps based upon motion data
generated by sensor array 108 in accordance with x, y, and
7-axis accelerometer metrics.

[0075] Upon calculating a number of steps, processor 106
may execute instructions stored in step calculation module
122 to store the number of steps in any suitable region of
memory 118. The number of steps may be stored in memory
118 as the steps are calculated or at a subsequent time after
the steps are calculated, such as a period of time after the
user has stopped moving, a predetermined time after the
steps are calculated, etc. In various embodiments, processor
106 may store the number of steps in a suitable region of
memory 118 correlated with other data such as a time or day
when the steps were taken, a frequency of the steps over one
or more time periods, a time of day when the daily fitness
activity goal was achieved, a time when the daily fitness
activity goal was exceeded, the corresponding proportion of
the fitness activity goal that was exceeded, etc. Upon storing
the calculated number of steps and/or data associated there-
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with in a suitable region of memory 118, processor 106 may
cause one or more or motors 110.1-110.N to rotate a number
of degrees to indicate the user’s progress towards achieving
the daily fitness activity goal, which is further discussed
below.

[0076] Inactivity calculation module 124 is a region of
memory 118 configured to store instructions, that when
executed by processor 106, cause processor 106 to perform
various acts in accordance with applicable embodiments as
described herein. In an embodiment, inactivity calculation
module 124 includes instructions, that when executed by
processor 106, cause processor 106 to monitor, track, mea-
sure, and/or calculate a period of user inactivity while
wearing analog wellness device 102.

[0077] For example, processor 106 may execute instruc-
tions stored in inactivity calculation module 124 to process
motion data generated by sensor array 108 and to calculate
an inactivity time period, based upon this data, that a user is
inactive. Processor 106 may work in conjunction with timer
and synchronization module 119 to facilitate this calcula-
tion. For example, processor 106 may start a timer each time
steps are not being calculated based upon motion data
generated via sensor array 108. The timer may be started, for
example, when no steps are detected or some threshold
amount of time thereafter, such as 5 minutes, 10 minutes, 15
minutes, etc.

[0078] In accordance with such embodiments, processor
106 may calculate the inactivity time period as a time period
over which no steps are calculated. For example, if no steps
are being calculated, then processor 106 may start a timer
that accumulates time as long as the user remains inactive.
Additionally or alternatively, processor 106 may calculate
the time as an accrued time period of inactivity that is
increases when no steps are being calculated, but recedes
when processor 106 resumes the calculation of steps. To
continue the previous example, a user may be inactive for an
hour and then walk for a half hour, during which the user’s
steps are calculated. In addition to processor 106 calculating
the number of steps via execution of instructions stored in
step calculation module 122, processor 106 may also adjust
the inactivity time period from one hour to 30 minutes based
upon processor 106 calculating steps being taken by the user
for a half hour.

[0079] Processor 106 may be configured to command one
of motors 110.1-110.N to rotate in one direction to cause the
inactivity time period to be presented, which is further
discussed below. Then, upon a user engaging in activity
resulting in the calculation of steps, processor 106 may be
configured to command the motor to rotate in the opposite
direction to cause the inactivity time period to be reduced
while the user is active. If the user remains active for a time
period (i.e., a number of steps are being calculated) equal to
the previously accrued inactivity time period, then the
presented inactivity time period may be reset to zero. In this
way, analog wellness device 102 provides user inactivity
feedback as well as user activity feedback, thereby providing
an additional incentive for a user to engage in additional
activity to reset the presented inactivity time period.
[0080] Notifications module 128 is a region of memory
118 configured to store instructions, that when executed by
processor 106, cause processor 106 to perform various acts
in accordance with applicable embodiments as described
herein. In some embodiments, processor 106 may execute
instructions stored in notifications module 128 to run one or



US 2018/0299292 Al

more local applications and/or to generate data in accor-
dance with the execution of or more local applications,
algorithms, processes, etc.

[0081] In other embodiments, processor 106 may execute
instructions stored in notifications module 128 to process
data received from one or more external computing devices
150. In either case, embodiments include notifications mod-
ule 128 including instructions, that when executed by pro-
cessor 106, cause processor 106 1o determine the various
types of information to be provided on analog wellness
device 102.

[0082] For example, processor 106 may execute instruc-
tions stored in notifications module 128 to process informa-
tion received via communication unit 104 when analog
wellness device 102 is communicating with a mobile com-
puting device, as previously discussed. Examples of the
types of notifications and information indicated on analog
wellness device as a result of the execution of instructions
stored in notifications module 128 by processor 106 are
further discussed below with reference to FIGS. 11A-11D.
[0083] To provide another example, processor 106 may
execute instructions stored in notifications module 128 to
process data in accordance with a specific application, such
as those configured to assist a user while engaging in a
particular sport. In an embodiment, this application may
assist a user in playing golf. In accordance with such
embodiments, processor 106 may execute instructions
stored in notifications module 128 to process golf course
data, which may be downloaded by analog wellness device
102 via communication unit 104 from one or more of
external computing devices 150 and/or otherwise pro-
grammed as part of the instructions stored in notifications
module 128.

[0084] Using the golf course data, processor 106 may
execute instructions stored in notifications module 128 to
determine the user’s position via location determining com-
ponent 109 with respect to one or more golf course loca-
tions, to process motion data generated via sensor array 108
to record a user’s golf strokes for one or more holes, to
determine a par for one or more golf course holes, to
determine a distance and direction from analog wellness
device 102 to one or more golf course locations, a front,
back, and/or middle distance from analog wellness device
102 to a golf green, a club selection for a particular hole, a
resulting lay-up associated with one or more clubs for a
particular hole, scoring information, etc., any of which may
be provided on analog wellness device 102, which is further
discussed below with respect to FIGS. 12A-12C.

[0085] To provide yet another example, processor 106
may execute instructions stored in notifications module 128
to process information received via sensor array 108 to
provide biometric information such as a user’s heart rate,
which is further discussed below with reference to FIG. 13.
[0086] Motor drive module 126 is a region of memory 118
configured to store instructions, that when executed by
processor 106, cause processor 106 to perform various acts
in accordance with applicable embodiments as described
herein. In an embodiment, motor drive module 126 includes
instructions, that when executed by processor 106, cause
processor 106 to determine a number of degrees or steps to
command one or more motors 110.1-110.N to rotate based
upon various types of data.

[0087] For example, processor 106 may execute instruc-
tions stored in motor drive module 126 to command one or
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more of motors 110.1-110.N to rotate respective hour, min-
ute, and/or second hands to provide time in an analog
fashion or other desired functions such as heart-rate meter or
compass. To provide another example, processor 106 may
execute instructions stored in motor drive module 126 to
calculate a number of degrees or steps to rotate one or more
motors 110.1-110.N to rotate respective multicolored discs
to present user activity and/or user inactivity.

[0088] To provide yet another example, processor 106
may execute instructions stored in motor drive module 126
to calculate a number of degrees or steps to rotate one or
more motors 110.1-110.N to rotate other discs or the watch
hands. Again, the discs may include different colors, tex-
tures, labels, text, emoticons, emoji, symbols, indicia, graph-
ics, eftc., to present other types of information to a user,
which is further discussed below with respect to FIGS.
11-13.

[0089] Processor 106 may be configured to calculate a
proportion of the fitness activity goal that has been met
based upon a calculated number of steps and the calculated
fitness activity goal. Using this proportion, processor 106
may command the respective one or motors 110.1-110.N to
rotate a number of steps or degrees.

[0090] To provide an illustrative example, one of motors
110.1-110.N may be a fitness activity goal motor and, as the
fitness activity goal motor rotates, may cause a first disc with
multiple distinct regions, such as different colors, coupled to
a shaft of the fitness activity goal motor to also rotate.
Likewise, another one of motors 110.1-110.N may be an
inactivity motor and, as the inactivity motor rotates, may
cause a second disc with multiple distinct regions, such as
different colors, coupled to a shaft of the inactivity motor to
also rotate,

[0091] Continuing this example, analog wellness device
102 may have cutouts or windows such that various colored
regions of the first and second multicolored discs may be
viewed as each of the fitness activity goal motor and the
inactivity motor rotates. If a user’s fitness activity goal is
2000 steps and the current steps calculation is 500 steps,
then processor 106 may command the fitness activity goal
motor to rotate a number of degrees such that 25% of one
color on the first multicolored disc is visible while 75% of
another color is visible through the cutouts or windows. In
this way, as the fitness activity goal motor and the inactivity
motor each rotate, the amount of various colors visible
through windows or cutouts in analog device 102 may
function as a gauge to user activity and inactivity.

[0092] In various embodiments, processor 106 may cal-
culate a number of degrees and/or steps to command a
fitness activity goal motor and a inactivity motor to rotate in
accordance with any suitable sampling rate and/or schedule.
For example, processor 106 may calculate a number of
degrees and/or steps and command a fitness activity goal
motor and/or a inactivity motor to rotate the number of
calculated degrees and/or steps every 5 seconds, every 10
seconds, every 30 seconds, etc. In this way, analog wellness
device 102 may present user activity data and/or inactivity
data in real-time or near real-time.

[0093] Additionally or alternatively, processor 106 may
execute instructions stored in motor drive module 126 to
reset one or more of motors 110.1-110.N upon expiration of
the time period associated with the fitness activity goal,
thereby starting the process of monitoring user activity and
inactivity over again for the next time period. For example,
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a fitness activity goal motor and a inactivity motor may each
have a respective starting, home, and/or default position. At
the beginning of each time period associated with the fitness
activity goal, the fitness activity goal motor and the inac-
tivity motor may each reset or return to these home posi-
tions.

[0094] In an embodiment, processor 106 may determine
the end of the time period associated with the fitness activity
goal by executing instructions stored in timer and synchro-
nization module 119. For example, if the fitness activity goal
is a one day period of time, then processor 106 may
determine when a 24 hour period has elapsed as the expi-
ration of the time period associated with the fitness activity
goal, and reset the fitness activity goal motor and the
inactivity motor accordingly.

[0095] To provide another example, processor 106 may
determine the end of the time period associated with the
fitness activity goal by processing motion data generated by
sensor array 108. For example, if motion data generated by
sensor array 108 indicates that analog wellness device 102
is not moving for a threshold period of time (e.g., 4 hours,
6 hours, etc.) then processor 106 may ascertain that the user
is likely asleep, and reset the fitness activity goal motor and
the inactivity motor accordingly.

[0096] Similar actions may be performed based upon any
suitable input from one or more components of analog
wellness device 102, such as analog wellness device charg-
ing for a threshold period of time, an alarm set on the watch
going off (when analog wellness device 102 is so imple-
mented), the user moving analog wellness device 102 in
accordance with a predetermined motion profile, etc.
[0097] FIG. 2 is an illustration of an exploded view of an
exemplary analog watch 200 in accordance with an embodi-
ment of the present disclosure. In an embodiment, analog
watch 200 is an implementation of analog wellness device
102, as shown in FIG. 1.

[0098] Analog watch 200 may include a glass cover 202,
an i-ring 203, time-keeping hands 204, a bezel 205, a watch
face 206, a fitness activity goal multicolored disc 208, a
watch face bezel 209, an inactivity multicolored disc 210, a
disk retention fixture 211, a fitness activity goal motor 212,
a quartz movement 213, an inactivity motor 214, a printed
circuit board (PCB) 215, a watch housing 216, a power
connection 218, a crown/button 222, a rear case 224, and a
battery 230. Analog watch 200 may include additional or
fewer components as shown in FIG. 2. For example, the
second hand may be omitted, additional crowns and/or
buttons may be added. etc.

[0099] Quartz movement 213 may be coupled to time-
keeping hands 204 and configured to move time-keeping
hands 204 in accordance with an analog watch movement.
For example, quartz movement 213 may be implemented as
an off-the-shelf quartz clock.

[0100] PCB 215 may include one or more hardware com-
ponents configured to facilitate the operation of analog
watch 200, some of which are not shown in FIG. 2 for
purposes of brevity. Using the example of analog watch 200
as an implementation of analog wellness device 102, PCB
215 may incorporate and/or house components such as
communication unit 104, processor 106, sensor array 108,
one or more ports, various interconnections between com-
ponents, memory 118, one or more motors 110.1-110.N; etc.
[0101] In an embodiment, power connection 218 may be
electrically coupled to battery 230 via any suitable number
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and/or type of connections (e.g., via PCB 215). In some
embodiments, power connection 218 may provide power,
via its coupling to battery 230, to one or more of quartz
movement 213, fitness activity goal motor 212, inactivity
motor 214, and/or one or more regions of PCB 215. In other
embodiments, PCB 215, fitness activity goal motor 212,
and/or inactivity motor 214 may be powered via one or more
electrical couplings to battery 230, which may or may not
utilize power connection 218.

[0102] Fitness activity goal motor 212 and inactivity
motor 214 may be mounted and/or affixed to PCB 215 and
coupled to a processor mounted on PCB 215 (e.g., processor
106, as shown in FIG. 1) such that fitness activity goal motor
212 and inactivity motor 214 may receive commands from
the processor. These commands may cause fitness activity
goal motor 212 and inactivity motor 214 to rotate, thereby
rotating fitness activity goal multicolored disc 208 and
inactivity multicolored disc 210, respectively. In an embodi-
ment, fitness activity goal motor 212 and inactivity motor
214 may be implementations of one or more motors 110.1-
110.N, as shown in FIG. 1.

[0103] Fitness activity goal multicolored disc 208 may
have any suitable number of different regions, which may be
regions of different colors, in any suitable proportion. In the
example shown in FIG. 2, fitness activity goal multicolored
disc 208 includes three colored regions 208A-C laid out in
equal proportion. Similarly, inactivity multicolored disc 210
may have any suitable number of different colored regions,
which may be any color and laid out on inactivity multicol-
ored disc 210 in any suitable proportion. In the example
shown in FIG. 2, inactivity multicolored disc 210 includes
two colored regions 210A-B laid out in equal proportion.
[0104] As shown in FIG. 2, watch face 206 may include
windows 207.1 and 207.2. Windows 207.1 and 207.2 may be
cutouts in watch face 206 or translucent regions thereof.
Thus, as fitness activity goal multicolored disc 208 is rotated
by fitness activity goal motor 212, different colored regions
208A-C are visible through window 207.1. Likewise, as
inactivity multicolored disc 210 is rotated by inactivity
motor 214, different colored regions 210A-B are be visible
through window 207.2.

[0105] In an embodiment, colored region 208A may be
indicative of the fitness activity goal not being met, such that
the entirety of colored region 208A is visible through
window 207.1 prior to any steps being calculated—or when
fitness activity goal motor 212 is rotated to its home posi-
tion. Thus, fitness activity goal multicolored disc 208 and
fitness activity goal motor 212 may be mounted and posi-
tioned within analog watch 200 such only colored region
208A is visible through window 207.1 at the start of a time
period associated with a fitness activity goal, such as the
beginning of the day when the fitness activity goal is a one
day period, for example.

[0106] Continuing to use a daily fitness activity goal as an
example, colored region 208B may be indicative of the
fitness activity goal being met such that the proportion of
colored region 208B to colored region 208A that is visible
through window 207.1 is the same proportion of the fitness
activity goal that has been met. For example, if the daily
fitness activity goal is 2000 steps and 1500 steps have been
calculated, fitness activity goal multicolored disc 208 may
be rotated such that window 207.1 would show 25% of
colored region 208A and 75% of colored region 208B. In
other words, fitness activity goal multicolored disc 208 and
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fitness activity goal motor 212 may be mounted and posi-
tioned within analog watch 200 such that only colored
region 208B is visible through window 207.1 when the
number of threshold steps associated with the fitness activity
goal is met but not exceeded.

[0107] Further continuing to use the daily fitness activity
goal as an example, colored region 208C may be indicative
of the fitness activity goal being exceeded, such that the
proportion of colored region 208C to colored region 208B
that is visible through window 207.1 is the same proportion
of the fitness activity goal that has been exceeded. For
example, if the daily fitness activity goal is 2000 steps and
2500 steps have been calculated (125% of the daily fitness
activity goal), then window 207.1 would show 75% of
colored region 208B and 25% of colored region 208C. In
other words, fitness activity goal multicolored disc 208 and
fitness activity goal motor 212 may be mounted and posi-
tioned within analog watch 200 such that only colored
region 208C is visible through window 207.1 when the
fitness activity goal is exceeded by some maximum amount,
such as 200%, for example. In embodiments, once the
multicolored disc 210 has presented all available sections to
the maximum percentage of goal (e.g. 200% of goal). The
multicolored disc 210 may rotate all the way back to the 0%
or starting position to continue to present activity or inac-
tivity progress.

[0108] In an embodiment, inactivity multicolored disc 210
has two different equally distributed colored regions 210A-
B, one for each half of multicolored disc 210. In accordance
with such an embodiment, colored region 210A may be
indicative of no inactivity time, such that the entirety of
colored region 210A is visible through window 207.2 at the
start of a time period associated with the fitness activity
goal—or when inactivity motor 214 is rotated to its home
position. Thus, inactivity multicolored disc 210 and inac-
tivity motor 214 may be mounted and positioned within
analog watch 200 such only colored region 210A is visible
through window 207.2 at the start of a time period associated
with an fitness activity goal, such as the beginning of the day
when the fitness activity goal is a one day period, for
example.

[0109] Colored region 210B may be indicative of a period
of inactivity time such that the proportion of colored region
210A to colored region 210B shown in window 207.2 allows
for a time measurement to be determined. For example, if
window 207.2 is scaled to a maximum period of inactivity
time of two hours, then one hour of inactivity time would be
represented in window 207.2 when 50% of colored region
210A and 50% of colored region 210B are each shown. In
other words, inactivity multicolored disc 210 and inactivity
motor 214 may be mounted and positioned within analog
watch 200 such that only colored region 210B is visible
through window 207.2 when the maximum period of inac-
tivity time shown in window 207.2 has been met or
exceeded.

[0110] In various embodiments, windows 207.1 and 207.2
may have any suitable shape, size, and/or position within
watch face 206. In an embodiment, windows 207.1 and
207.2 are shaped as arcs having equal radii from the center
of watch face 206, thereby being concentric with the center
of watch face 206. In accordance with embodiments in
which window 207.1 and/or window is arc-shaped, each of
window 207.1 and/or window 207.2 may have any suitably
sized central angle. In an embodiment, window 207.1 may
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have an associated central angle of 120 degrees, such that
window 207.1 sweeps through one-third of circular watch
face 206. In various embodiments, window 207.2 may have
a central angle that is proportional to the central angle of
window 207.1 and/or a multiple of five-degree increments
such that the arc-lengths align with the numbers of watch
face 206.

[0111] Fitness activity goal multicolored disc 208 and
inactivity multicolored disc 210 may have any suitable
shape such that, when each is rotated, the colors of each
respective disc are visible only through the window associ-
ated with each multicolored disc. For example, inactivity
multicolored disc 210 may be shaped as a partial disc, as
shown in FIG. 2, such that no region of inactivity multicol-
ored disc 210 is visible through window 207.1 even when
inactivity multicolored disc 210 in fully rotated or “railed”
in either direction.

[0112] Inaccordance with an embodiment, windows 207.1
and 207.2 are positioned such that the bottom region of each
window 207.1 and 207.2 are aligned with one another, as
shown in FIG. 2. However, windows 207.1 and 207.2 may
be positioned in any suitable manner on watch face 206. For
example, windows 207.1 and 207.2 may be positioned
centered about the horizontal axis of watch face 206, posi-
tioned such that the upper regions are aligned with each
other, etc.

[0113] To provide additional examples, windows 207.1
and 207.2 may be shaped as straight horizontal lines, as
angular lines, as full circles concentric with one another, etc.
The shape of fitness activity goal multicolored disc 208 and
inactivity multicolored disc 210 may be modified from those
shown in FIG. 2 to accommodate the shapes of windows
207.1 and 207.2. For example, if windows 207.1 and 207.2
are implemented as concentric circles, fitness activity goal
multicolored disc 208 and inactivity multicolored disc 210
may be ring shaped. To provide another example, if win-
dows 207.1 and 207.2 are implemented as straight or angular
lines, fitness activity goal multicolored disc 208 and inac-
tivity multicolored disc 210 may be replaced with colored
ribbons, colored belts, etc.

[0114] Although three colored regions 208A-C and two
colored regions 210A-B are shown in FIG. 2, embodiments
include multicolored disc 208 and/or multicolored disc 210
implementing any suitable number of colored regions and/or
any suitable scaling techniques. For example, multicolored
disc 208 could include a fourth colored region to indicate the
daily fitness activity goal being exceeded by 200% to 300%.
To provide another example, multicolored disc 208 may
include unequally colored regions to indicate different pro-
portions of the fitness activity goal that has been met or
exceeded.

[0115] Furthermore, although FIG. 2 illustrates analog
watch 200 as including two windows 207.1 and 207.2,
embodiments include watch face 206 including any suitable
number of windows. In an embodiment, only one of either
window 207.1 or 207.2 may be implemented. In accordance
with such an embodiment, some motors and multicolored
discs as shown in FIG. 2 may be omitted. For example,
analog watch 200 may include window 207.1, fitness activ-
ity goal motor 212, and goal multicolored disc 208, but not
include window 207.2, inactivity motor 214, and inactivity
multicolored disc 210.

[0116] In various embodiments, crown/button 222 may be
configured to facilitate user interaction with analog watch
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200. For example, a user may pull out and/or twist crown/
button 222 to set a time and/or date of analog watch 200,
which may be in accordance with traditional watch-setting
techniques. To provide another example, a user may press
crown/button 222, hold in crown/button 222, etc., to initiate
data synchronization, to receive an initial fitness activity
goal, and/or to receive an initial time used to set analog
watch 200, as previously discussed with respect to FIG. 1.
[0117] FIG. 3 is an illustration 300 of two exemplary
multicolored discs used to indicate a user’s activity and
inactivity, according to an embodiment. [llustration 300 is a
top-down view that shows a goal multicolored disc 302 and
an inactivity multicolored disc 304. In an embodiment, goal
multicolored disc 302 and inactivity multicolored disc 304
are implementations of goal multicolored disc 208 and
inactivity multicolored disc 210, as shown in FIG. 2. Similar
to goal multicolored disc 208 and inactivity multicolored
disc 210, in the example shown in FIG. 3, goal multicolored
disc 302 has three different colored portions 302A-C, while
inactivity multicolored disc 304 has two different colored
portions 304A-B.

[0118] As shown in FIG. 3, the outside of each of goal
multicolored disc 302 and inactivity multicolored disc 304
has teeth to mesh with gears 306 and 308, respectively. In an
embodiment, gears 306 and 308 are coupled to a shaft that
is rotated by their respective motors 350 and 352, which may
be implementations of fitness activity goal motor 212 and
inactivity motor 214, respectively, for example, as shown in
FIG. 2. In this way, when a processor (e.g., processor 106)
commands each respective motor to rotate a number of
degrees or steps, gear 306 and/or gear 308 rotates, and in
turn rotates goal multicolored disc 302 and inactivity mul-
ticolored disc 304, respectively, in the opposite direction.
[0119] Referring back to FIG. 1, instructions stored in
motor drive module 126 may facilitate the compensation of
counter-rotation of goal multicolored disc 302 and inactivity
multicolored disc 304 to the rotation of gear 306 and/or gear
308, respectively, such that goal multicolored disc 302 and
inactivity multicolored disc 304 rotate in the desired direc-
tion. Additionally or alternatively, instructions stored in
motor drive module 126 may account for the gear ratio
between each of gears 306 and 308 and goal multicolored
disc 302 and inactivity multicolored disc 304, respectively,
such that goal multicolored disc 302 and inactivity multi-
colored disc 304 rotate by the desired number of degrees or
steps.

[0120] Although FIG. 3 illustrates goal multicolored disc
302 and inactivity multicolored disc 304 being driven with
gears 306 and 308 coupled to outside teeth of each of goal
multicolored disc 302 and inactivity multicolored disc 304,
embodiments include gears 306 and 308 being coupled to
goal multicolored disc 302 and inactivity multicolored disc
304, respectively, in any suitable manner and/or configura-
tion to facilitate the rotation of goal multicolored disc 302
and inactivity multicolored disc 304. For example, goal
multicolored disc 302 and inactivity multicolored disc 304
may be ring-shaped or notched and driven from an inner
location, screw-driven, etc.

[0121] In the following FIGS. 4A-4E, an analog watch
400 is illustrated indicating various states of user activity
and user inactivity. In an embodiment, analog watch 400
may be an implementation of analog wellness device 102 or
analog watch 200, as shown in FIGS. 1 and 2, respectively.
Furthermore, in each of FIGS. 4A-4E, analog watch 400
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presents user activity in window 402, which may correspond
to window 207.1, for example, as shown in FIG. 2, in an
embodiment. Similarly, analog watch 400 may indicate user
inactivity in window 404, which may correspond to window
207.2. for example, as shown in FIG. 2, in an embodiment.
[0122] Analog watch 400 also includes a suitable label for
each of windows 402 and 404. As shown in each of FIGS.
4A-4E, the side of window 402 is labeled with tick marks
indicating a percentage of a user’s progress towards a fitness
activity goal from 0% to 100%. Thus, the proportion of
colors presented or visible in window 402 may function as
a gauge to allow a user to view progress towards meeting or
exceeding a fitness activity goal.

[0123] Window 404 may also have an associated label,
numbers, or indicators indicative of a period of inactivity.
For instance, as shown in each of FIGS. 4A-4E, window 404
is labeled with tick marks indicating a period of inactivity
time from 0 to 2 hours. Thus, the proportion of colors
presented or visible in window 404 may function as a gauge
to allow a user to view accrued inactivity time.

[0124] FIGS. 4A-4E illustrate exemplary labels for win-
dows 402 and 404. Again, any suitable scale may be
implemented by analog watch 400 and reflected in the labels
accordingly. For example, window 402 may include a label
indicating a user fitness activity goal progress of 0% to
150%. To provide another example, window 404 may
include a label indicating a user inactivity of 0 to 1 hour, 0
to 4 hours, etc.

[0125] FIG. 4A is an illustration of an exemplary analog
watch 400 registering no steps being taken by a user and no
inactivity time, according to an embodiment. As shown in
FIG. 4A, each of windows 402 and 404 only show a single
color. For window 402, color 403A may correspond to a
colored region of a multicolored disc representing the fitness
activity goal not being met. In an embodiment, color 403 A,
which is visible through window 402, may correspond to
one colored region of a multicolored disc (e.g., colored
region 208A of fitness activity goal multicolored disc 208, as
shown in FIG. 2).

[0126] Similarly, for window 404, color 405A may corre-
spond to a colored region of a multicolored disc representing
no accrual of inactivity time. In an embodiment, color 405 A,
which is visible through window 404, may correspond to
one colored region of a multicolored disc (e.g., colored
region 210A of inactivity multicolored disc 210, as shown in
FIG. 2).

[0127] FIG. 4B is an illustration of an exemplary analog
watch 400 indicating a proportion of steps taken by a user
towards accomplishing a fitness activity goal and no inac-
tivity time, according to an embodiment. As shown in FIG.
4B, window 402 shows color 403A and color 403B. Color
403B may correspond to a colored region of a multicolored
disc representing the fitness activity goal being met. In an
embodiment, color 403B, which is visible through window
402, may correspond to one colored region of a multicolored
disc (e.g., colored region 208B of fitness activity goal
multicolored disc 208, as shown in FIG. 2).

[0128] The proportion of color 403A to 403B may func-
tion as a gauge to indicate the proportion of the fitness
activity goal a user has met based upon a calculated number
of steps. Using the label on window 402, FIG. 4B indicates
that a user has achieved approximately 65% of the fitness
activity goal, which corresponds to the transition between
color 403A and color 403B within window 402. The
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example shown in FIG. 4B assumes that the user has been
active and no period of inactivity has accrued between the
time period associated with FIG. 4A and FIG. 4B, which is
reflected in window 404 of FIG. 4B presenting only color
405A, which remains unchanged from FIG. 4A.

[0129] FIG. 4C is an illustration of an exemplary analog
watch 400 indicating a proportion of steps taken by a user
towards accomplishing a fitness activity goal and some
inactivity time, according to an embodiment. The example
shown in FIG. 4C assumes that the user was inactive
between the time period associated with FIG. 4B and FIG.
4C. That is, the user was inactive after taking the steps
calculated and presented in FIG. 4B. Thus, colors 403 A and
403B are visible in window 402 in the same proportions as
shown in FIG. 4B.

[0130] However, window 404 now shows color 405A and
color 405B. Color 405B may correspond to a colored region
of a multicolored disc representing the fitness activity goal
being met. In an embodiment, color 405B may correspond
to one colored region of a multicolored disc (e.g., colored
region 210B of inactivity multicolored disc 210, as shown in
FIG. 2). Using the label on window 404, FIG. 4C indicates
that a user has been inactive for approximately 1.3 hours,
which corresponds to the transition between color 405A and
color 405B within window 404.

[0131] FIG. 4D is an illustration of an exemplary analog
watch 400 indicating an increase from FIG. 4C of the
proportion of steps taken by a user towards accomplishing
the fitness activity goal and a corresponding reduction in
inactivity time, according to an embodiment. The example
shown in FIG. 4D assumes that the user began taking steps
after the period of inactivity calculated and presented in FIG.
4C, which yields two results.

[0132] First, window 402 indicates the additional calcu-
lated steps due to the user’s activity by the increased amount
of color 403B and the decreased amount of color 403 A that
are visible in window 402. Second, window 404 indicates a
decrease in user inactivity time by the increased amount of
color 405A and the decreased amount of color 405B that are
visible in window 404.

[0133] FIG. 4E is an illustration of an exemplary analog
watch 400 indicating a proportion of steps taken by a user
exceeding a fitness activity goal and no inactivity time,
according to an embodiment. As shown in FIG. 4E, window
402 shows color 403B and a color 403C. Color 403C may
correspond to a colored region of a multicolored disc
representing the fitness activity goal being exceeded. In an
embodiment, color 403C may correspond to one colored
region of a multicolored disc (e.g., colored region 208C of
fitness activity goal multicolored disc 208, as shown in FIG.
2).

[0134] The proportion of color 403B to 403C may func-
tion as a gauge to indicate the proportion of the fitness
activity goal a user has exceeded based upon the calculated
number of steps. Using the label on window 402, F1G. 4E
indicates that a user has exceeded the fitness activity goal by
approximately 40%, which corresponds to the transition
between color 403B and color 403C within window 402.
[0135] The example shown in FIG. 4E assumes that the
user has been active during the time between FIGS. 4D and
4E, which is reflected in window 404 of FIG. 4E presenting
only color 405A and none of color 405B, which previously
was presented in FIG. 4D.
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[0136] FIG. 5 illustrates a method flow 500, according to
an embodiment. In an embodiment, one or more regions of
method 500 (or the entire method 500) may be implemented
by any suitable device. For example, one or more regions of
method 500 may be performed by analog wellness device
102, as shown in FIG. 1. To provide another example, one
or more regions of method 500 may be performed by analog
watch 200, as shown in FIG. 2.

[0137] In an embodiment, method 500 may be performed
by any suitable combination of one or more processors,
applications, algorithms, and/or routines, such as processor
106 executing instructions stored in one or more of timer and
synchronization module 119, fitness activity goal calculation
module 120, step calculation module 122, inactivity calcu-
lation module 124, and/or motor drive module 126, for
example, as shown in FIG. 1.

[0138] Method 500 may start when one or more proces-
sors calculate a fitness activity goal (block 502). This fitness
activity goal may be calculated by the one or more proces-
sors independently (block 502) or received from an external
computing device (e.g., one or more external computing
devices 150, as shown in FIG. 1) (block 502).

[0139] Method 500 may include one or more processors
calculating a number of steps taken by a user based upon
motion data (block 504). This motion data may include, for
example, data received from a one or more sensors (e.g.,
accelerometers), such as sensor array 108, for example, as
shown in FIG. 1 (block 504).

[0140] Method 500 may include one or more processors
calculating a proportion of the fitness activity goal that has
been met or exceeded (block 506) using the calculated
number of steps (block 504). This may include, for example,
calculating a ratio between the calculated number of steps
(block 504) and the calculated fitness activity goal (block
502).

[0141] Method 500 may include one or more processors
calculating a number of degrees to rotate a motor (block
508) based upon the proportion of the fitness activity goal
that has been met or exceeded (block 506). The motor may
include, for example, fitness activity goal motor 212, as
shown in FIG. 2 (block 508). This calculation may com-
pensate for motor gearing, the determination of a number of
motor steps (if the motor is implemented as a stepper motor),
etc., such that the multicolored disc coupled to the motor
presents the appropriate color amount based upon the pro-
portion of the fitness activity goal that has been met or
exceeded (block 508).

[0142] Method 500 may include one or more processors
commanding a motor to rotate a number of degrees (block
510) calculated based upon the proportion of the fitness
activity goal that has been met or exceeded (block 508). This
may include, for example, sending a command to a stepper
motor indicating a number of steps and a direction of
rotation (block 510).

[0143] FIG. 6 illustrates a method flow 600, according to
an embodiment. In an embodiment, one or more regions of
method 600 (or the entire method 600) may be implemented
by any suitable device. For example, one or more regions of
method 600 may be performed by analog wellness device
102, as shown in FIG. 1. To provide another example, one
or more regions of method 600 may be performed by analog
watch 200, as shown in FIG. 2.

[0144] In an embodiment, method 600 may be performed
by any suitable combination of one or more processors,
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applications, algorithms, and/or routines, such as processor
106 executing instructions stored in one or more of timer and
synchronization module 119, fitness activity goal calculation
module 120, step calculation module 122, inactivity calcu-
lation module 124, and/or motor drive module 126, for
example, as shown in FIG. 1.

[0145] Method 600 may start when one or more proces-
sors calculate an inactive time period based upon motion
data (block 602). This motion data may include, for
example, data received from one or more sensors (e.g.,
accelerometers), such as sensor array 108, for example, as
shown in FIG. 1 (block 602). The inactive time period may
be calculated by referencing one or more timers that are
started upon a threshold period of time in which the motion
data indicates a lack of motion. This may include, for
example, motion data metrics being less than one or more
respective threshold values (block 602) for a threshold
period of time.

[0146] Method 600 may include one or more processors
calculating a first number of degrees to rotate a motor based
upon a proportion of the calculated inactive time period
(block 602) to a predetermined maximum (block 604). This
predetermined maximum may correspond to a maximum
inactivity time period that may be presented on an analog
watch, such as 2 hours, 3 hours, etc., as shown by the
accompanying label for windows 404 of FIGS. 4A-4E, for
example (block 604).

[0147] The motor may include, for example, inactivity
motor 214, as shown in FIG. 2 (block 604). This calculation
may compensate for motor gearing, the determination of a
number of motor steps (if the motor is implemented as a
stepper motor), etc., such that the multicolored disc coupled
to the motor presents the appropriate color amount based
upon the accrued inactivity time period (block 604).

[0148] Method 600 may include one or more processors
commanding a motor to rotate a first number of degrees in
a first direction (block 606), which may be based upon the
calculated proportion of the inactive time period to the
predetermined maximum (block 604). This may include, for
example, sending a command to a stepper motor indicating
a number of steps and a direction of rotation (block 606).

[0149] Method 600 may include one or more processors
determining whether the motion data indicates that a number
of steps are being taken (block 608). This may include, for
example, one or more processors determining that the
motion data indicates that a threshold number of steps (e.g.,
25, 50, 100, etc.) have been calculated over a threshold
period of time (e.g., 1 minute, 3 minutes, 5 minutes, etc.). If
so, method 500 may continue to calculate an active time
period based upon the motion data (block 612). Otherwise,
method 500 may revert back to calculating the inactive time
period, for example, by maintaining a running timer that
accrues inactivity time (block 602).

[0150] Method 600 may include one or more processors
calculating an active time period based upon the motion data
(block 612). This may include, for example, starting a timer
(block 612) when it is determined that the motion data
indicates that a threshold number of steps have been calcu-
lated over a threshold period of time (block 608) and
stopping the timer when steps are no longer being calculated
(block 612). This may also include, for example, if the timer
continues to run due to continued steps being calculated,
periodically referencing the timer to calculate the active time
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period in accordance with any suitable sampling rate (e.g.,
every 15 seconds, 30 seconds, 1 minute, etc.) (block 612).
[0151] Method 600 may include one or more processors
calculating a second number of degrees to rotate the motor
based upon a proportion of the calculated active time period
(block 612) to the predetermined maximum (block 614). For
example, if the inactivity time period is one hour, the
predetermined maximum is two hours, and the active time
period is 15 minutes, the second number of degrees may be
calculated, for example, based upon the proportion of 15
minutes to 2 hours (block 614).

[0152] Method 600 may include one or more processors
commanding the motor to rotate the second number of
degrees in a second direction that is opposite to the first
direction (block 616). This may include, for example, send-
ing a command to a stepper motor indicating a number of
steps and a direction of rotation so that less of a color
indicating the inactivity time period is presented or visible,
as shown in the transition of analog watch 400 from FIG. 4C
to FIG. 4D (block 616).

[0153] FIG. 7 is an illustration of an exemplary multidisc
arrangement 700, according to an embodiment. In an
embodiment, multidisc arrangement 700 may replace mul-
ticolored discs 302 and 304, as shown in FIG. 3, to provide
analog wellness with alternative functionality. In this way,
common components of analog wellness device 102 may be
maintained among several different embodiments, while
other components (e.g., watch face 206, fitness activity goal
multicolored disc 208, an inactivity multicolored disc 210)
may be substituted for other components.

[0154] In an embodiment, multidisc arrangement 700 may
include any suitable number N of discs 702.1-702.N, each
having an associated region A-N. Each of regions A-N may
be grouped or positioned according to the type of informa-
tion and/or the functionality represented within each respec-
tive region. Similar to fitness activity goal multicolored disc
208 and inactivity multicolored disc 210, as shown in FIG.
2, each of discs 702.1-702.N may be coupled to and rotated
by one or more respective motors housed within the analog
wellness device.

[0155] As will be further discussed below with specific
examples, each of discs 702.1-702.N may include any
suitable number and/or type of different colors, textures,
labels, text, emoticons, symbols, emoji, indicia, graphics,
etc., positioned at various regions A-N corresponding to the
particular information that is to be conveyed to a user. Discs
702.1-702.N may each have a corresponding size and/or
shape such that the width taken up by each of regions A-N
are the same or different than one another. For example, the
radial distance of each of regions A-C may occupy the same
radial width as one another, while the radial distance from
the outside of disc 702.3 to 702.N may be larger, such that
region N may include additional space to provide informa-
tion than regions 702.1-702.3.

[0156] To take advantage of the varying region sizes, a
corresponding watch face may include any suitable number
of windows, which may be of any suitable shape, orienta-
tion, and/or size, and positioned on the watch face such that
various information is shown through the windows as each
of discs 702.1-702.N rotates. In an embodiment, one or more
of discs 702.1-702.N may be stacked on top of one another,
with discs 702 lower in the stack and having a larger
diameter than those on the top of the stack. In this way,
multiple discs 702 may be stacked together to save space,
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and rotated to provide different information at different
radial locations through a matching watch face.

[0157] FIG. 8 is an illustration of an exemplary partial
multidisc arrangement 800, according to an embodiment.
Partial multidisc arrangement 800 may include any suitable
number of partials discs having any suitable size and/or
shape. For example, as shown in FIG. 8, partial multidisc
arrangement 800 includes five partial discs 804.1-804.5
having a wedge shape and an associated region A-E. Similar
to discs 702.1-702.N, as shown in FIG. 7, each of partial
discs 804.1-804.5 may include any suitable number and/or
type of different colors, textures, labels, text, emoticons,
emoji, symbols, indicia, graphics, etc., positioned at various
regions A-E corresponding to the particular information that
is to be conveyed to a user.

[0158] As shown in FIG. 8, partial multidisc arrangement
800 illustrates windows 802.1-802.5, which allow the vari-
ous information associated with each of partial discs §04.
1-804.5 to be indicated to a user through a corresponding
window as each partial disc 804 rotates. In various embodi-
ments, windows 802.1-802.5 may be of any suitable size,
shape, and/or orientation, such as radial (e.g., window
802.4) or annual (e.g., windows 802.2 and 802.3). By
varying the size of windows 802 in such a manner, greater
flexibility may be attained with regards to how information
is indicated within each of regions A-E, as well as the size
and shape of partial discs §04.

[0159] In some embodiments, the movement of one or
more of partial discs 804 may be limited such that, as each
partial disc 804 sweeps through its corresponding region, the
partial discs 804 do not overlap with one another.

[0160] But in other embodiments, the movement of one or
more of partial discs 804 may be implemented such that one
or more of partial discs 804 shares one or more regions with
other adjacent partial discs 804. In accordance with such
embodiments, partial discs 804 may be on separate planes
than one another or otherwise be shaped to facilitate a single
partial disc 804 rotating and indicating information in more
than one of regions A-E.

[0161] FIG. 9 is an illustration of an exemplary analog
watch 900 providing notifications associated with a mobile
phone, according to an embodiment. In an embodiment,
analog watch 900 may be an implementation of analog
wellness device 102, for example, as shown in FIG. 1. When
connected to a mobile computing device (e.g., a mobile
phone) embodiments include analog watch 900 indicating
information associated with the mobile phone, as previously
discussed with respect to FIG. 2. For example, analog watch
900 includes two windows 902 and 904. Window 902
indicates an icon indicating that the mobile phone has at
least one missed call, while window 904 indicates an icon
indicating that there have been 4 missed calls. Again, this
information may be received, for example, via communica-
tions between analog watch 900 and the mobile phone (e.g.,
BLUETOOTH communications).

[0162] FIG. 10 is an illustration of an exemplary multidisc
arrangement 1000 corresponding to the exemplary analog
watch 900, as shown in FIG. 9, according to an embodiment.
Multidisc arrangement 1000 may include a first disc 1001,
which is rotated as gear 1010 rotates via motor 1004.
Multidisc arrangement 1000 may also include a second disc
1002, which is rotated as gear 1006 rotates via motor 1008.
As seen FIG. 10, the information presented on the top
surface of the first disc 1001 and second disc 1002 may
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include a battery status, an alarm, fitness reminder (e.g., a
“Move!” indication), missed messages, new messages,
missed call, incoming call, social media indications, indi-
cation of favorites, images of a person, numbers, emoticons
and any other graphical symbol.

[0163] Embodiments include gears 1010 and 1006 being
coupled to their respective discs 1001 and 1002, respec-
tively, in any suitable manner and/or configuration to facili-
tate the rotation of discs 1001 and 1002. In an embodiment,
motors 1004 and 1008 may correspond to motors 212 and
214, for example, as shown in FIG. 2.

[0164] Referring back to FIG. 9, analog watch 900 indi-
cates information via windows 902 and 904. Multidisc
arrangement 1000 may be an implementation of the under-
lying disc movement that results in this information being
indicated. For example, as first disc 1001 rotates, the number
“4” may be shown in window 904. Similarly, as second disc
1002 rotates, the icon associated with the missed call may be
shown through window 902.

[0165] As described below, FIGS. 11-13 are illustrations
of an exemplary analog watch indicating information asso-
ciated with various embodiments. In each of FIGS. 11-13,
the illustrated analog watch may be an implementation of
analog wellness device 102, as shown in FIG. 1. FIGS. 11-13
show several examples of information that may be indicated
on an analog watch in accordance with various embodi-
ments. These examples are not intended to be limiting, as
analog wellness device 102 may be configured to indicate
any suitable type of information in accordance with the
embodiments as described herein, and may indicate a com-
bination of information from two or more embodiments. For
example, analog wellness device 102 may indicate, in addi-
tion to the information discussed with regards to FIGS.
11-13, activity and/or inactivity data.

[0166] FIGS. 11A-11D show an exemplary analog watch
indicating notifications associated with a mobile phone
when the analog wellness device is connected to such a
device.

[0167] FIG. 11A is an illustration of an exemplary analog
watch 1100 indicating missed call notifications associated
with a mobile phone, according to an embodiment. As
shown in FIG. 11A, analog watch 1100 includes two win-
dows 1102 and 1104. Window 1102 shows an indication
regarding a number of missed calls, while window 1104
shows an indication that the mobile phone connected to
analog watch 1100 has missed at least one call.

[0168] FIG. 11B is an illustration of an exemplary analog
watch 1120 indicating missed call notifications and battery
level information associated with a mobile phone, according
to an embodiment. As shown in FIG. 11B, analog watch
1120 includes three windows 1122, 1124, and 1126. Window
1122 shows a notification that the mobile phone connected
to analog watch 1120 has a low battery, window 1124 shows
an indication regarding a number of missed calls, while
window 1126 shows an indication that the mobile phone
connected to analog watch 1120 is receiving an incoming
call.

[0169] FIG. 11C is an illustration of an exemplary analog
watch 1140 indicating various communication information
associated with a mobile phone, according to an embodi-
ment. As shown in FIG. 11C, analog watch 1140 includes
four windows 1142, 1146, 1148, and 1150. In the example
shown in FIG. 11C, windows 1142, 1146, and 1148 are
associated with dedicated mobile phone functions. For
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example, window 1142 indicates a number of new and/or
unread email messages, as indicated by the icon to the left
of window 1142. Furthermore, window 1146 indicates a
number of unread and/or new text messages, as indicated by
the icon on top of window 1146. Additionally, window 1148
shows an indication regarding a number of missed calls, as
indicated by the icon to the right of window 1148.

[0170] In some embodiments analog watch 1240 may
include one or more windows that may or may not be
associated with dedicated mobile phone functions. For
example, as shown in FIG. 11C, window 1150 shows an
emoji. In an embodiment, the emoji may be sent to the
mobile phone as part of a text message, as a separate
messaging application, etc. Analog watch 1240 may change
the emoji indicated in window 1150 to provide any suitable
number and types of emoji, for example, as additional ones
are received at the mobile phone.

[0171] FIG. 11D is an illustration of an exemplary analog
watch 1160 indicating connection status information,
according to an embodiment. As shown in FIG. 11D, analog
watch 1160 includes two windows 1162 and 1164. Window
1162 shows a connection status indicating that the mobile
phone is connected to analog watch 1160, while window
1164 shows a Wi-Fi connection indication, which may
indicate an open Wi-Fi network has been detected, that
analog watch 1160 is connected to a Wi-Fi network, etc.
[0172] FIGS. 12A-12C show an exemplary analog watch
indicating information related to a user playing golf. For
example, a user may use one or more off-the-shelf products
that contain information such as golf course maps, topo-
graphic layouts, latitude-longitude coordinates of one or
more holes, calculations regarding the par for each hole,
calculations regarding lay-up yardage and/or club informa-
tion, etc. Additionally or alternatively, analog wellness
device 102 may support one or more functions that would
otherwise be performed by the off-the-shelf product. In an
embodiment, a user may interact with an off-the-shelf prod-
uct to connect the product to analog wellness device 102 to
download data to analog wellness device 102.

[0173] In various embodiments, the functions discussed
below may be performed based upon a current golf course
hole that is being played, which may be determined using
any suitable techniques. For example, the current golf course
hole may be determined based upon the user’s direction and
position while teeing off, which may be ascertained from
one or more magnetometers (e.g., those included in sensor
array 108). To provide another example, the analog watch
may track its location while the user is traversing a golf
course (e.g., via location determining component 109) to
update the golfer’s location on a downloaded golf course
map while playing the course to determine each next hole.
[0174] FIG. 12A is an illustration of an exemplary analog
watch 1200 indicating golf course navigational information,
according to an embodiment. As shown in FIG. 12A, analog
watch 1200 includes four windows 1204, 1206, 1208, and
1210. Similar to analog watch 1140, in the example shown
in FIG. 12A, windows 1204, 1206, 1208, and 1210 are
associated with dedicated functions but related to indicating
golfing information while a user is playing a golf course.
[0175] Window 1204 shows a distance between analog
watch 1200 and a golf course location, which may be
associated with the hole or other location entered by a user
via another external computing device. For example, analog
watch 1200 may determine its location (e.g., via location
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determining component 109) and compare this to a golf
course hole location. Using the difference between these
coordinates, analog watch 1200 may indicate the distance to
the hole in window 1204.

[0176] In an embodiment, analog hands 1202 may per-
form functions in addition to indicating the time on analog
watch 1200. Continuing the previous example, analog hands
1202 may point in a direction to the golf course hole
location, such that analog watch 1200 indicates both a
distance and direction to the golf course hole location, which
may dynamically update over time as the user moves
towards the golf course hole location.

[0177] Again, analog watch 1200 may calculate, based
upon any suitable combination of local processing and/or
downloaded data, yardage to the front, center, and back of
the green for a current hole that is being played. Embodi-
ments include windows 1206, 1208, and 1210 indicating
front, center, and back yardage information, respectively, for
an approaching green based upon the location of analog
watch 1200 relative to the current hole.

[0178] FIG. 12B is an illustration of an exemplary analog
watch 1220 indicating golf scoring information, according
to an embodiment. As shown in FIG. 12B, analog watch
1220 includes two windows 1222 and 1224. Similar to
analog watch 1200, in the example shown in FIG. 124,
windows 1222 and 1224 are associated with dedicated
functions related to indicating golfing information while a
user is playing a golf course.

[0179] Window 1222 indicates a stroke count for a par-
ticular hole a golfer is playing, while window 1224 indicates
par information for the same hole. The stroke count may be
determined, for example, based upon an analysis of motion
data (e.g., via sensor array 108) that matches a golf swing
motion profile.

[0180] FIG. 12C is an illustration of an exemplary analog
watch 1240 indicating golf strategy information, according
to an embodiment. As shown in FIG. 12C, analog watch
1240 includes six windows 1242, 1244, 1246, 1248, 1250,
and 1252. Similar to analog watch 1200, in the example
shown in FIG. 12A, windows 1242, 1244, 1246, 1248, 1250,
and 1252 are associated with dedicated functions related to
indicating golfing information while a user is playing a golf
course.

[0181] Although the six windows are shown as being
separate in FIG. 12C, embodiments include the information
being indicated in each of the six windows on analog watch
1240 in a way that correlates this information. For example,
based upon a location of analog watch 1240 on a golf course,
analog watch 1240 may calculate (e.g., via execution of
instructions stored in notifications module 128 via processor
106) three options for lay-ups from the user’s location on the
golf-course and their associated clubs.

[0182] In an embodiment, each club may be identified
with its corresponding lay-up yardage information by a
common radial distance from the center of analog watch
1240. For example, window 1246 indicates a driver club,
while window 1248 indicates a matching lay-up yardage
calculation of 195 yards for a user playing this club. Simi-
larly, window 1244 indicates a 9-iron club, while window
1250 indicates a matching lay-up yardage calculation of 135
yards for a user playing the 9-iron. To provide another
example, window 1242 indicates a wedge, while window
1252 indicates a matching lay-up yardage calculation of 110
vards for a user playing the wedge.
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[0183] FIG. 13 is an illustration of an exemplary analog
watch 1300 indicating heart rate information, according to
an embodiment. In an embodiment, analog watch 1300 may
include any suitable number of heart rate zones. For
example, as shown in FIG. 13, analog watch 1300 indicates
six heart rate zones 1302, 1304, 1306, 1308, 1310, and 1312.
These heart rate zones may be associated with, for example,
any suitable range of a target heart rate, such as 80% to
130%, 90% to 140%, etc. In some embodiments, a user may
download an association of target zone percentages with the
indicated target zones from a connected external computing
device. In other embodiments, the target zone percentages
may be predetermined and/or preprogrammed into the
memory (e.g., memory 118) of analog watch 1300.

[0184] As previously discussed with reference to analog
watch 1200, as shown in FIG. 12A, the hands of analog
watch 1300 may likewise have a dual-purpose: telling time
and pointing to the target hear rate zones. In an embodiment,
a user’s heart rate may be detected (e.g., via sensor array
108), compared to the user-specified (downloaded) and/or
predetermined target zones, and the hands of analog watch
1300 may point to one of heart rate zones 1302, 1304,
12306, 1308, 1310, and 1312 based upon the user’s heart
rate. Embodiments include analog watch 1300 dynamically
updating the hand locations as the user’s heart rate changes.
Additionally or alternatively, analog watch 1300 may indi-
cate the user’s current heart rate target zone in a window,
such as window 1314, for example.

[0185] Although the foregoing text sets forth a detailed
description of numerous different embodiments, it should be
understood that the detailed description is to be construed as
exemplary only and does not describe every possible
embodiment because describing every possible embodiment
would be impractical, if not impossible. In light of the
foregoing text, numerous alternative embodiments may be
implemented, using either current technology or technology
developed after the filing date of this patent application.

What is claimed is:

1. A watch, comprising:

a watch face configured to indicate time in analog form,
the watch face including a first window;

a communication unit configured to wirelessly receive
communications from an external computing device;

a first motor;

a first disc coupled with the first motor and including a
plurality of alphanumeric characters, the first disc posi-
tioned under the first window such that one of the
plurality of alphanumeric characters is visible through
the first window as the first motor rotates the first disc;
and

a processor coupled with the communication unit and the
first motor, the processor configured to select one of the
plurality of alphanumeric characters corresponding to a
notification icon based upon the received communica-
tions, and command the first motor to rotate the first
disc to position the selected alphanumeric character as
being visible through the first window.

2. The watch of claim 1, further comprising:

a second motor; and

a second disc coupled with the second motor and includ-
ing a plurality of notification icons, the plurality of
notification icons including the notification icon corre-
sponding to the selected alphanumeric character;

Oct. 18, 2018

wherein the second disc is positioned under a second
window such that one of the plurality of notification
icons is visible through the second window as the
second motor rotates the second disc; and

wherein the watch face further includes the second win-
dow.

3. The watch of claim 2, wherein the first window is

proximate to the second window within the watch face.
4. The watch of claim 1, wherein the notification icon is
an activity symbol.
5. The watch of claim 4, wherein the activity symbol is
associated with biometric information, wherein the proces-
sor is further configured to determine biometric information
for a user wearing the watch, and wherein the selected
alphanumeric character corresponds to the determined bio-
metric information.
6. The watch of claim 5, wherein the determined biomet-
ric information is the user’s heart rate.
7. The watch of claim 4, wherein the activity symbol is an
inactivity alert symbol.
8. The watch of claim 1, wherein the notification icon is
a missed calls symbol.
9. The watch of claim 1, wherein the notification icon is
a battery level symbol.
10. The watch of claim 1, wherein the notification icon is
a social media symbol, and wherein the first disc includes at
least one emoji symbol.
11. A watch, comprising;
a watch face configured to indicate time in analog form,
the watch face including a first window and a second
window;
a communication unit configured to wirelessly receive
communications from an external computing device;
a first motor;
a second motor;
a first disc coupled with the first motor and including a
plurality of alphanumeric characters, the first disc posi-
tioned under the first window such that one of the
plurality of alphanumeric characters is visible through
the first window as the first motor rotates the first disc;
a second disc coupled with the second motor and includ-
ing a plurality of notification icons, the second disc
positioned under the second window such that one of
the plurality of notification icons is visible through the
second window as the second motor rotates the second
disc; and
a processor coupled with the communication unit, the first
motor, and the second motor, the processor configured
to:
select one of the plurality of notification icons based on
the received communication,

select one of the plurality of alphanumeric characters
corresponding to the selected notification icon based
upon the received communications, and

command the first motor to rotate the first disc to
position the selected alphanumeric character as
being visible through the first window, and

command the second motor to rotate the second disc to
position the selected notification icon as being vis-
ible through the second window.

12. The watch of claim 11, wherein the first window is
proximate to the second window within the watch face.

13. The watch of claim 11, wherein the selected notifi-
cation icon is an activity symbol.
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14. The watch of claim 13, wherein the activity symbol is
associated with biometric information, wherein the proces-
sor is further configured to determine biometric information
for a user wearing the watch, and wherein the selected
alphanumeric character corresponds to the determined bio-
metric information.

15. The watch of claim 14, wherein the determined
biometric information is the user’s heart rate.

16. The watch of claim 13, wherein the activity symbol is
an inactivity alert symbol.

17. The watch of claim 1, wherein the selected notification
icon is one of a missed calls symbol, a battery level symbol,
a social media symbol, and an emoji symbol.

18. A watch, comprising;

a watch face configured to indicate time in analog form,
the watch face including a first window and a second
window;

a biometric sensor configured to output biometric signals
associated with a user wearing the watch;

a first motor;

a second motor;

a first disc coupled with the first motor and including a
plurality of alphanumeric characters, the first disc posi-
tioned under the first window such that one of the
plurality of alphanumeric characters is visible through
the first window as the first motor rotates the first disc;

a second disc coupled with the second motor and includ-
ing a plurality of notification icons, the second disc
positioned under the second window such that one of
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the plurality of notification icons is visible through the
second window as the second motor rotates the second
disc; and

a processor coupled with the the biometric sensor, the first

motor, and the second motor, the processor configured

to:

determine biometric information based on the biomet-
ric signals,

select one of the plurality of notification icons, the
notification icons including an activity symbol asso-
ciated with biometric information,

select one of the plurality of alphanumeric characters
corresponding to the selected notification icon based
upon the determined biometric information, and

command the first motor to rotate the first disc to
position the selected alphanumeric character as
being visible through the first window, and

command the second motor to rotate the second disc to
position the activity symbol as being visible through
the second window.

19. The watch of claim 18, wherein the determined
biometric information is the user’s heart rate.

20. The watch of claim 18, further comprising a commu-
nication unit configured to wirelessly receive communica-
tions from an external computing device; and wherein the
processing is further configured to select one of the plurality
of alphanumeric characters based upon the received com-
munications.
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