US 20160000385A1

a9y United States

12) Patent Application Publication (o) Pub. No.: US 2016/0000385 A1

Petersen et al, (43) Pub. Date: Jan, 7, 2016
(54) DETERMINING INFORMATION FLOW (52) US.CL
USING PHYSIOLOGICAL PARAMETERS CPC ...ccoeeee. AG6IB 5/7425 (2013.01); A61B 5/0402
(2013.01); A61B 5/0205 (2013.01); A61B
(71)  Applicant: Google Inc., Mountain View, CA (US) 5/681 (2013.01); A61B 5/0022 (2013.01);
AG61B 5/7475 (2013.01); A61B 5/725
(72) Inventors: Morten Just Petersen, San Francisco, (2013.01); A61B 5/7282 (2013.01); A61B
CA (US); Joao Paulo Gil de Paiva, 5/7405 (2013.01); A61B 5/7455 (2013.01);
Zurich (CH); Emmet Connolly, A61B 5/0533 (2013.01)
Mountain View, CA (US); Tim Carlo
Jorges, Zurich (CH)
(57 ABSTRACT
(21) Appl. No.: 14/851,620
(22) Filed: Sep. 11, 2015 Systems, devices, and processes may be related to determin-
o ing the flow of information based on received physiological
Related U.S. Application Data parameters. In one example, a computing device includes at
(63) Continuation of application No. 14/147,323, filed on least one processor and at l.east one I.nod.ule operable.by th.e at
Jan. 3, 2014, least one processor to receive an indication of a physiological
parameter representative of a physiological condition of a
Publication Classification user and receive a request to output notification information.
The at least one module may also be operable by the at least
(51) Imt.ClL one processor to determine, based on the physiological
A61B 5/00 (2006.01) parameter, whether to output the notification information and
A61B 5/0205 (2006.01) selectively output, based on the determination, the notifica-
A61B 5/0402 (2006.01) tion information.
INFORMATION SERVER
SYSTEM
60 16 [ 10
NOTIFICATION HOST
MODULE
62
USER INTERFACE
18 ~ DEVICE
12
32N
SENSOR(S)
14
32A Ul MODULE
20

NOTIFICATION
CLIENT MODULE
2

CONTEXT
MODULE
24




Jan. 7,2016 Sheet 1 of 9 US 2016/0000385 A1

Patent Application Publication

m.._:QOs_
IX3LINQD

w._:ao_a _.zwjo
NOLLYOIJILLON

m 2I00OW 1N

)
2D

@y_Omzum

)
J0IA3d
JOVAUIINIM3ASN

L [4%

(w_‘

91

NZE

29

ATNAON
1SOH NOILVOIHILON

09
WZLSAS
AIAHIS NOLLVINYOANI




Jan. 7,2016 Sheet2 of 9 US 2016/0000385 A1

Patent Application Publication

m._DQOE IN3O
NOILYDI4LLON

m.._:n_o_z
1X3LINOID

m ma.:oOE in

e )
)

23
(S)¥OSN3S

4
J0IA3a
FOVAAIINI HISN

— P4

9l

\3

8t
JINCON
L1SOH NOLLVDIILON

9
3JIA3Q
JOVAYALINI YIS

J

¢ 9Old
- azce
NZE
09
W3LSAS
HUIAHIS NOILLYINROLNI

A




Patent Application Publication Jan.7,2016 Sheet3of9 US 2016/0000385 A1

COMPUTING DEVICE
10
PROCESSOR(S)
40 -
COMMUNICATION UNIT(S)
— 4
INPUT DEVICE(S)
2 .
OUTPUT DEVICE(S)
» 46
USER INTERFACE DEVICE
(e.g., PRESENCE-SENSITIVE SCREEN)
12 > SENSOR(S)
14
—~ COMM.
CHANNELS
50
Y
STORAGE DEVICES
48
. R
U MODULE CONTEXT MODULE
24
20
HYSIOLOGICAL CONDITIO
NOTIFICATION CLIENT MODULE
MODULE 26
2 o J
APPLICATION(S) THRESHOLD INFORMATION
52 i)

FIG. 3



Patent Application Publication Jan.7,2016 Sheet4 of9 US 2016/0000385 A1

INFORMATION SERVER SYSTEM
80
PROCESSOR(S) USER INTERFACE
64 10
MEMORY POWER SOURCE
66 12
NETWORK INTERFACE
68
STORAGE DEVICE(S)
4
NOTIFICATION HOST
MODULE
62

FIG. 4



Patent Application Publication Jan.7,2016 Sheet5of9 US 2016/0000385 A1

COMPUTING DEVICE
34

PROCESSOR(S)
80 ‘

COMMUNICATION UNIT(S)
—> 84

INPUT DEVICE(S)
82 ¢

OUTPUT DEVICE(S)
86

USER INTERFACE DEVICE -
(e.g., PRESENCE-SENSITIVE SCREEN)
36

COMM.
CHANNELS
88

Y

STORAGE DEVICES
90

UIMODULE
92

NOTIFICATION HOST
MODULE
38

APPLICATION(S)
94

FIG. 5



Jan. 7,2016 Sheet 6 of 9 US 2016/0000385 A1

Patent Application Publication

80t
3OIA30 LNdNI
el - FAILISNIS
111 “JONISHd
astL NOILVOINNWINOD
oct 391A3G 103MIa
J9bh RN g0t
vV 30iA30Q
AV1dSIC
[]2% ot
LINR AVTdSIO SALLISNIS
871 NOILYDINNWNOD -3ON3STUd
9Zi S
22
perA% HHOMLIN TYNAILX D
8201 V2ol
W
F0IA3Q ONILAAWOD
¥Zi >




Patent Application Publication Jan.7,2016 Sheet7of9 US 2016/0000385 A1

140 RECEIVE AN INDICATION OF A PHYSIOLOGICAL
\Jd  PARAMETER REPRESENTATIVE OF A PHYSIOLOGICAL
CONDITION OF A USER
142
U RECEIVE REQUEST TO OUPUT NOTIFICATION
INFORMATION

144

_ DETERMINE, BASED ON THE PHYSIOLOGICAL
PARAMETER, WHETHER TO OUTPUT THE NOTIFICATION
INFORMATION

146

\| SELECTIVELY OUTPUT, BASED ON THE DETERMINATION,
THE NOTIFICATION INFORMATION

FIG.7



Patent Application Publication Jan.7,2016 Sheet8of9 US 2016/0000385 A1

150
g RECEIVE AN INDICATION OF A
PHYSIOLOGICAL PARAMETER
Y
152
\| RECEIVE REQUEST TO QUPUT NCTIFICATION
INFORMATION
154 A 4
N COMPARE VALUE OF PHYSIOLOGICAL
. PARAMETER TO THRESHOLD VALUE
156 OUTPUT, FOR DELIVERY | 453
VALUE > TO THE USER, THE
THRESHOLD? NOTIFICATION
INFORMATION
160\ WITHHOLD QUTPUT OF NOTIFICATION
INFORMATION
162 164
REQUEST DISCARD NOTIFICATION | /
STILL VALID? INFORMATION
166
OBTAIN MOST RECENTVALUEOF THE | /

PHYSIOLOGICAL PARAMETER

FIG. 8



Patent Application Publication Jan.7,2016 Sheet9of 9 US 2016/0000385 A1

170
N RECEIVE AN INDICATION OF A

PHYSIOLOGICAL PARAMETER

A4

172 RECEIVE, FOR DISPLAY AT A DISPLAY
\  DEVICE ASSOCAITED WITH A WEARABLE
COMPUTING DEVICE, A PLURALITY OF ITEMS

174 l

COMPARE VALUE OF PHYSIOLOGICAL
PARAMETER TO SET OF FILTERING RULES

176 QUTPUT, FOR DISPLAY, )78

THE PLURALITY OF
ITEMS

FILTERING
NEEDED?

180 | FILTER [TEMS BASED ON THE VALUE AND
- THE SET OF FILTERING RULES TO
GENERATE A SUBSET OF ITEMS

Y

182 OUTPUT, FOR DISPLAY AT THE DISPLAY
\d DEVICE ASSOCIATED WITH THE WEARABLE
COMPUTING DEVICE, THE SUBSET OF ITEMS

FIG. 9



US 2016/0000385 A1

DETERMINING INFORMATION FLOW
USING PHYSIOLOGICAL PARAMETERS

[0001] This application is a continuation of U.S. patent
application Ser. No. 14/147,323, titled “DETERMINING
INFORMATION FLOW USING PHYSIOLOGICAL
PARAMETERS” and filed Jan. 3, 2014, the entire contents of
which are incorporated herein by reference.

BACKGROUND

[0002] A computing device (e.g.. a mobile phone, a wear-
able computing device, etc.) may receive notification infor-
mation associated with a user. For instance, a computing
device may receive notification information indicating that a
new instant message was received by an instant messaging
account associated with the user. To alert the user to the
receipt of the notification information and the new instant
message indicated by the notification information, the com-
puting device may output a visual, audible, and/or haptic type
alert that indicates to the user that the new instant message
was received.

SUMMARY

[0003] In one example, the disclosure is directed to a
method that includes receiving, by a computing device, an
indication of a physiological parameter representative of a
physiological condition of a user, receiving, by the computing
device, arequest to output notification information, determin-
ing, by the computing device and based on the physiological
parameter, whether to output the notification information, and
selectively outputting, by the computing device and based on
the determination, the notification information.

[0004] In another example, the disclosure is directed to a
computing device that includes at least one processor and at
least one module operable by the at least one processor to
receive an indication of a physiological parameter represen-
tative of a physiological condition of a user, receive a request
to output a notification information, determine, based on the
physiological parameter, whether to output the notification
information, and selectively output, based on the determina-
tion, the notification information.

[0005] In another example, the disclosure is directed to a
computer-readable storage medium comprising instructions
that, when executed, cause one or more processors of acom-
puting device to receive an indication of a physiological
parameter representative of a physiological condition of a
user, receive a request to output a notification information,
determine, based on the physiological parameter, whether to
output the notification information, and selectively output,
based on the determination, the notification information.
[0006] The details of one or more examples are set forth in
the accompanying drawings and the description below. Other
features, objects, and advantages of the disclosure will be
apparent from the description and drawings, and from the
claims.

BRIEF DESCRIPTION OF DRAWINGS

[0007] FIG. 1 is a conceptual diagram illustrating an
example computing system that includes an information
server system that outputs notification information to an
example computing device, in accordance with one or more
aspects of the present disclosure.
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[0008] FIG. 2 is a conceptual diagram illustrating an
example computing system that includes a mobile computing
device that output notification information to an example
computing device, in accordance with one or more aspects of
the present disclosure.

[0009] FIG. 3 is a block diagram illustrating an example
computing device configured to manage notification informa-
tion based on one or more physiological parameters.

[0010] FIG. 4 is a block diagram illustrating an example
information server system configured to output notification
information.

[0011] FIG. 5 is a block diagram illustrating an example
mobile computing device configured to output notification
information.

[0012] FIG. 6 is a block diagram illustrating an example
computing device that outputs graphical content for display at
a remote device, in accordance with one or more techniques
of the present disclosure.

[0013] FIG. 7 isa flowchart illustrating example operations
of a computing device configured to determine whether to
output notification information.

[0014] FIG. 8isa flowchart illustrating example operations
of a computing device configured to withhold output of noti-
fication information when a value of a physiological param-
eter exceeds a threshold value.

[0015] FIG.9isa flowchart illustrating example operations
of a computing device configured to filter a plurality of items
based on a physiological parameter.

DETAILED DESCRIPTION

[0016] In general, techniques of this disclosure may enable
a computing device (e.g., a wearable computing device,
mobile computing device, networked server, etc.) to auto-
matically manage information flow based on one or more
physiological parameters representative of a physiological
condition of a user. Typically, a computing device may pet-
form a variety of different tasks (e.g., output notifications or
alerts indicative of notifications, output search results, present
alist of executable application, etc.) for delivering respective
information to the user. These different tasks may be per-
formed without regard to the condition of the user. However,
the user may be nervous, stressed, excited, calm, concen-
trated, or otherwise experiencing a particular physiological
condition that may be related to a respective situation or event
experienced by the user. And, the user may not be interested
in certain information during one or more of these physiologi-
cal conditions. Therefore, the computing device may output,
for delivery to the user, information that may notbe optimized
for the condition of the user.

[0017] Asdescribed herein, one or more computing devices
may determine when to output information, determine the
content of the information, or otherwise manage how infor-
mation is delivered to a user based on one or more physiologi-
cal parameters detected from the user. In this manner, the
computing device may be configured to determine a condition
of the user and output information relevant to that determined
condition. For example, a computing device may withhold at
least some notification information based on a received physi-
ological parameter. The computing device may be configured
to receive an indication of a physiological parameter repre-
sentative of a physiological condition of a user. The physi-
ological parameter may be representative of a galvanic skin
response (GSR), a pulse rate, a breathing rate, or an electro-
gram of the user. In some examples, one or more sensors of a
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wearable computing device (e.g., a watch, a wristband, a
smartwatch, a chest strap, smart eye glasses, or any other such
devices) may generate a signal indicative of the physiological
parameter.

[0018] The computing device may be configured to receive
arequest to output notification information. This request may
be from an application executing on the computing device or
from an application or service executing on another device
associated with the user. The notification information may
include a representation of the notification (e.g., a brief
description of a communication message or event) and/or an
indication of the notification (e.g., an visual, audible, or tac-
tile alert that indicates the presence of the notification). The
computing device may then determine, based on the received
physiological parameter, whether to output the notification
information and selectively output, based on the determina-
tion, the notification information. In this manner, the comput-
ing device may be configured to withhold notification infor-
mation in response to determining that one or more
physiological parameters indicate that the notification infor-
mation should be withheld instead of output for delivery to
the user (e.g., via some output device such as a display device,
speaker, visual indicator, or haptic device).

[0019] Inother examples, a computing device may be con-
figured to manage the flow of information by filtering items
for presentation to the user. The computing device may be
configured to receive an indication of a physiological param-
eter representative of a physiological condition of a user and
receive, for display at a display device associated with a
wearable computing device, a plurality of items. The plurality
of items may be the result of a search request (e.g., an list of
actionable web links, photographs, and/or videos resulting
from an internet search query), a plurality of available appli-
cations executable by the computing device or the wearable
computing device, a list of destinations, a list of events, a
group of communications, or any other such items that may
be delivered to the user. The computing device, or another
device, may generate the plurality of items in response to a
user request or predictively based on one or more factors.
[0020] The computing device may then filter, based on one
or more received physiological parameters, the plurality of
items to generate a subset of the plurality of items and output,
for display at the display device associated with the wearable
computing device, the subset of the plurality of items. In this
manner, the computing device may be configured to deliver
search results, executable applications, photographs, videos,
communications, or any other information appropriate for the
physiological condition, and perhaps current situation, of the
user. In some examples, the computing device may filter the
plurality of items based on the physiological conditions and
one or more user-selectable thresholds.

[0021] Throughout the disclosure, examples are described
in which a computing device and/or a computing system may
analyze information (e.g., physiological parameters, thresh-
olds, notification information, other items, etc.) associated
with a computing device only if the computing device
receives permission from the user to analyze the information.
For example, in situations discussed below in which the com-
puting device may collect or may make use of information
associated with the user, the user may be provided with an
opportunity to provide input to control whether programs or
features of the computing device can collect and make use of
user information (e.g., information about a user’s current
physiological parameters, location, active applications, etc.),
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or to dictate whether and/or how to the computing device may
receive content that may be relevant to the user. In addition,
certain data may be treated in one or more ways before it is
stored or used by the computing device and/or computing
system, so that personally-identifiable information is
removed. For example, a user’s identity may be treated so that
no personally identifiable information can be determined
about the user, or a user’s geographic location may be genet-
alized where location information is obtained (such as to a
city, ZIP code, or state level), so that a particular location of a
user cannot be determined. Thus, the user may have control
over how information about the user is collected and used by
the computing device.

[0022] FIG. 1 is a conceptual diagram illustrating an
example computing system 1 that includes an information
server system 60 that outputs notification information to an
example computing device 10. Computing system 1 of FIG. 1
is an example computing system that includes computing
device 10, information server system 60, and network 30, that
may perform various tasks described herein.

[0023] Network 30 may include any public or private com-
munication network, for instance, a cellular network, Wi-Fi®
network, and/or other type of network for transmitting data
between two or more computing devices. Computing device
10 and information server system 60 may send and receive
data across network 30 using any suitable communication
techniques known in the art. For example, computing device
10 may be operatively coupled to network 30 using network
link 32A and information server system 60 may be opera-
tively coupled to network 30 by network link 32N. Network
links 32A and 32N may utilize the same or different commu-
nication protocols. Network 30 may include network hubs,
network switches, network routers, etc., that are operatively
inter-coupled thereby providing for the exchange of informa-
tion between computing device 10 and information server
system 60. In some examples, network links 32A and 32N
(collectively, “network links 32”) may be Ethernet, ATM, or
other network connections. Such connections may be wire-
less and/or wired connections.

[0024] Information server system 60 may include any suit-
able remote computing system, such as one or more desktop
computers, laptop computers, mainframes, servers, cloud
computing systems, etc. capable of sending and receiving
information (e.g., notification information) across network
link 32N to network 30. In some examples, information
server system 60 may include a host server for one or more
notification system services. One or more computing devices,
such as computing device 10, may access a notification ser-
vice hosted by information server system 60 for transmitting
and/or receiving notification information between platforms,
applications, and services executing at the one or more com-
puting devices. In some examples, information server system
60 may include a cloud computing system that provides noti-
fication services through network 30 to the one or more com-
puting devices that access the notification services via access
to the cloud provided by information server system 60.
[0025] Intheexample of FIG. 1, information server system
60 includes notification host module 62. Module 62 may
perform operations described herein using software, hard-
ware, firmware, or a mixture of hardware, software, and/or
firmware residing in and/or executing at information server
system 60. In some examples, information server system 60
may execute module 62 with one or more processors or one or
more devices. Information server system 60 may execute



US 2016/0000385 A1

module 62 as a virtual machine executing on underlying
hardware. Module 62 may execute as one or more services of
an operating system or computing platform. Module 62 may
execute as one or more executable programs at an application
layer of a computing platform.

[0026] Notification host module 62 may perform functions
for routing notification information between one or more
computing devices, such as computing device 10, over net-
work 30. Notification host module 62 may perform functions
for hosting a notification service and outputting notification
information for transmission to one or more computing
devices, including computing device 10. For example, noti-
fication host module 62 may receive notification information
thatindicates a message was received by an instant messaging
account associated with computing device 10 and may output
the notification information for transmission across network
30 to computing device 10. In other examples, notification
host module 62 may be configured to generate and transmit
requests to output notification information related to any type
of communication message that has been received, any type
of upcoming event, a status update for one or more applica-
tions, one or more system conditions, or any other feature for
which a notification may be delivered to a user regarding an
item for the user. Information server system 60 and notifica-
tion host module 62 may operate as a networked push notifi-
cation system (e.g., a cloud-based push notification system)
configured to push, or transmit, notification information to
another computing device (e.g., computing device 10) indica-
tive of an event that occurred remote from computing device
10 (e.g., an application or services executing on information
server system 60 or another networked device). System 1 may
also operate, in addition or alternative to a push notification
system, as a pull notification system in which notification
client module 22 of computing device 10 requests, or pulls,
notification information from notification host module 62 of
notification server system 60. Any system or device described
herein may operate as at least part of a push and/or pull
notification system.

[0027] As described herein, notification information may
include any type of information related to a notification. For
example, notification information may include a representa-
tion of the notification, wherein the representation includes a
graphical representation of the notification. The graphical
representation of the notification may be a short message
relaying a synopsis or portion of the message to which the
notification is directed. Notification information may addi-
tionally, or alternatively, include an indication of the notifi-
cation which may be an alert regarding the presence of the
notification. The indication of the notification may be a visual
alert (e.g., activation of one or more lights), an audible alert
(e.g., a generated sound), or a tactile alert (e.g., activation of
a haptic device), as examples. In some examples, the notifi-
cation information may include a representation of the noti-
fication and one or more indications of the notification for
delivery to the user.

[0028] As described herein, computing device 10 may be
configured to manage or control the delivery of information to
a user (e.g., a user of computing device 10). For example,
computing device 10 may be configured to determine whether
to output some or all of notification information received
from information server system 60 in a request to output the
notification information. Computing device 10 may receive
physiological parameters regarding the physical condition of
the user of computing device 10. One or more sensors may
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generate physiological parameters, or values of physiological
parameters, from detectable physiological signals from the
user. For example, physiological parameters may be repre-
sentative of a galvanic skin response, a breathing rate, a pulse
rate, a temperature, an electrogram, or any other detectable
signal or physiological state. Computing device 10 may
include one or more of the sensors (e.g., within housing 18 of
computing device 10 or attached to housing 18) or be in wired
or wireless communication with one or more remote sensors
associated with the user.

[0029] One ormore of the physiological parameters may be
representative of a physiological condition of the user. The
physiological condition may be a stressed condition, an
excited condition, a concentrated condition, a calm condition,
a happy condition, a tense condition, or any other type of
condition. Each of these conditions may be associated with a
type of situation or event being experienced by the user.
Certain information may be useful in these situations or
events while other information may be distracting or
unwanted during these situations or events. Therefore, com-
puting device 10 may predict which information may be
useful and which information may be unwanted during any
period of time based on one or more physiological parameters
of the user. For example, computing device 10 may compare
values of one or more physiological parameters to respective
thresholds or other rules and determine, based on the com-
parison, which notification information to output for delivery
to the user. In this manner, computing device 10 may withhold
certain notification information from delivery to the user in
response to determining that a value of a physiological
parameter exceeds a threshold instead of delivering the noti-
fication information. Computing device 10 may also output,
for delivery to the user, previously withheld notification infor-
mation in response to determining that a value of the physi-
ological parameter no longer exceeds the threshold.

[0030] As shown in the example of FIG. 1, computing
device 10 is a wearable computing device (e.g., a computer-
ized watch, computerized eyewear, computerized headwear,
computerized gloves, etc.). However, in other examples,
computing device 10 may be a tablet computer, a mobile
phone, a personal digital assistant (PDA), a laptop computer,
a gaming system, a media player, an e-book reader, a televi-
sion platform, an automobile navigation system, or any other
type of mobile and/or non-mobile computing device that is
configured to receive notification information from informa-
tion server system 60 and determine whether to output, based
on one or more physiological parameters, notification infor-
mation (e.g., a representation of the notification or an indica-
tion of the notification) for presentation to the user associated
with computing device 10. If computing device 10 is not a
wearable computing device, computing device 10 may
receive physiological parameters from one or more remote
sensors associated with the user.

[0031] In some examples, computing device 10 may
include attachment mechanism 16 and electrical housing 18.
Housing 18 of computing device 10 includes a physical por-
tion of a wearable computing device that houses a combina-
tion of hardware, software, firmware, and other electrical
components of computing device 10. For example, FIG. 1
shows that within housing 18, computing device 10 may
include a user interface device (UID) 12, one or more sensors
14, user interface (Ul) module 20, notification client module
22, and context module 24. Modules 20, 22, and 24 may
perform operations described herein using software, hard-
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ware, firmware, or a mixture of hardware, software, and/or
firmware residing in and/or executing at computing device
10. Computing device 10 may execute modules 20, 22, and 24
with one or more processors located within housing 18. In
some examples, computing device 10 may execute modules
20,22, and 24 as one or more virtual machines executing on
underlying hardware of computing device 10 located within
housing 18. Modules 20, 22, and 24 may execute as one or
more services or components of operating systems or com-
puting platforms of computing device 10. Modules 20, 22,
and 24 may execute as one or more executable programs at
application layers of computing platforms of computing
device 10. In other examples, UID 12, one or more sensors 14,
and/or modules 20, 22, and 24 may be arranged remotely to
housing 18 and be remotely accessible to computing device
10, for instance, via interaction by computing device 10 with
one or more network services operating at network 30 in a
network cloud or direct device-to-device communication.

[0032] Attachment mechanism 16 may include a physical
portion of a wearable computing device that comes in contact
with a body (e.g., tissue, muscle, skin, hair, clothing, etc.) of
a user when the user is wearing the computing device. For
example, in cases where computing device 10 is a watch,
attachment mechanism 16 may fit around a user’s wrist and
come in contact with the skin of the user, when computing
device 10 is eyewear or headwear, attachment mechanism 16
may fit around a user’s head, and when computing device 10
is a glove, attachment mechanism 16 may fit around a hand of
auser.

[0033] UID 12 of computing device 10 may include a
respective input and/or output device for computing device
10. UID 12 may be implemented using one or more various
technologies. For instance, UID 12 may function as input
device using a presence-sensitive input screen, such as a
resistive touchscreen, a surface acoustic wave touchscreen, a
capacitive touchscreen, a projective capacitance touchscreen,
a pressure sensitive screen, an acoustic pulse recognition
touchscreen, or another presence-sensitive display technol-
ogy. UID 12 may function as output (e.g., display) device
using any one or more display devices, such as a liquid crystal
display (LCD), a dot matrix display, a light emitting diode
(LED) display, an organic light-emitting diode (OLED) dis-
play, e-ink, or similar monochrome or color displays capable
of outputting visible information to a user of computing
device 10.

[0034] Insome examples, UID 12 may include a presence-
sensitive display that may include a display device and
receive tactile input from a user of computing device 10. UID
12 may receive indications of tactile input by detecting one or
more gestures from a user (e.g., the user touching or pointing
to one or more locations of UID 12 with a finger or a stylus
pen). UID 12 may present output to a user, for instance at a
presence-sensitive display. UID 12 may present the output as
a graphical user interface (e.g., a user interface for viewing an
alert based on notification information), which may be asso-
ciated with functionality provided by computing device 10.
For example, UID 12 may present various user interfaces
related to the functionality of computing platforms, operating
systems, applications, and/or services executing at or acces-
sible by computing device 10 (e.g., notification services, elec-
tronic message applications, Internet browser applications,
mobile or desktop operating systems, etc.). A user may inter-
act with a user interface presented at UID 12 to cause com-
puting device 10 to perform operations relating to functions.
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[0035] UI module 20 may receive and interpret inputs
detected at UID 12 (e.g., as a user provides one or more
gestures at one or more locations of UID 12 at which a user
interface is displayed) and input detected at other input
devices of computing device 10 (e.g., microphones, physical
buttons, etc.). Ul module 20 may relay information about the
input detected at computing device 10 to one or more associ-
ated platforms, operating systems, applications, and/or set-
vices executing at computing device 10, to cause computing
device 10 to perform functions.

[0036] UI module 20 also may receive information and
instructions from one or more associated platforms, operating
systems, applications, and/or services executing at comput-
ing device 10 (e.g., notification client modules 22, etc.) for
generating a graphical user interface or for providing notifi-
cationinformation, such as a representation of the notification
(e.g., graphical representation) or indication of the notifica-
tion (e.g., an alert regarding the presence of the notification).
The alert may provide feedback in the form on visual, audible,
or tactile feedback to the user associated with computing
device 10. In addition, Ul module 20 may act as a respective
intermediary between the one or more associated platforms,
operating systems, applications, and/or services executing at
computing device 10 and various output devices of comput-
ing device 10 (e.g., UID 12, one or more sensors 14, a speaker,
a LED indicator, other output devices, etc.) to produce output
(e.g., a graphic, a flash of light, a sound, a tactile response
such as a haptic response, etc.) with computing device 10.

[0037] One or more sensors 14 may include any type of
sensor configured to sense a physiological signal or state of
the user and generate a signal indicative of the sensed physi-
ological parameter. For example, a GSR sensor may be
housed on a skin-facing surface of housing 18 and/or attach-
ment mechanism 16 and include two or more electrodes for
detecting the resistance between the two electrodes. This
resistance may change due to perspiration from the user dur-
ing stressful or active situations of the user, and the GSR
sensor may use this change in resistance to generate a corre-
sponding signal indicative of the physiological condition. In
other examples, housing 18 may contain a temperature sensor
(e.g., thermistor or thermocouple) to sense the user’s tem-
perature, a pulse oximeter to sense oxygen saturation and/or
pulse rate, one or more pressure sensors, or two or more
electrodes for detecting an electrogram of the user. One or
more sensor 14 may also include one or more gyroscopes,
accelerometers, or proximity sensors. Any of these one or
more sensors 14 may be used to generate the physiological
parameter computing device 10 analyzes to determine which
notification information to output for delivery to the user.

[0038] Notification client module 22 may perform func-
tions associated with receiving, managing, outputting, and
otherwise handling at least a portion of the notification infor-
mation generated and/or received by platforms, applications,
and services executing at computing device 10. Notification
client module 22 may receive notification information from
notification host module 62 of information server system 60
and output the received notification information to a recipient
platform, application, and/or service executing at computing
device 10. The received notification information from notifi-
cation host module 62 may be in the form of a request to
output and/or deliver the notification information to the user.
Notification client module 22 may receive notification infor-
mation generated by a platform, application, and/or service
executing at computing device 10, and output the received
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notification information to information server system 60 over
links 32. Notification client module 22 also may cause Ul
module 20 to output representations of the notifications (e.g.,
graphical representations of the notification) and/or output
indications of the notification (e.g., one or more alerts) to
indicate the receipt of notification information by computing
device 10.

[0039] As used throughout the disclosure, the term “notifi-
cation information” is used to describe various types of infor-
mation that may indicate the occurrence of an event associ-
ated with various platforms, applications, and services
executing within an execution environment at one or more
computing devices, such as computing device 10. For
example, notification information may include, but is not
limited to, information regarding an event such as: the receipt
of a communication message (e.g., e-mail, instant message,
SMS, etc.) by a messaging account associated with a user of
computing device 10, the receipt of information by a social
networking account associated with a user of computing
device 10, a reminder of a calendar event (meetings, appoint-
ments, etc.) associated with a calendar account of a user of
computing device 10, information generated and/or received
by a third-party application executing at computing device
10, the transmittal and/or receipt of inter-component commu-
nications between two or more components of platforms,
applications, and/or services executing at computing device
10, etc.

[0040] Context module 24 may receive and aggregate
physiological parameters received from the one or more sen-
sors 14. Based on the context of the user, such as the one or
more physiological parameters regarding the user, context
module 24 may infer a physiological condition of the user at
a particular (e.g., current) time. In some examples, context
module 24 may utilize other factors, such as the time of day,
day of the week, current calendar events, or any other infor-
mation to refine the possible condition or conditions of the
user. In this manner, context module 24 may output the physi-
ological parameter or indication of the physiological param-
eter. In some examples, context module 24 may also predict,
infer, or otherwise determine the condition of the user based
on the received physiological parameters. Context module 24
may thus output information (e.g., physiological parameters
and/or the determined physiological condition) to notification
client module 22 that indicates whether the user is stressed,
relaxed, or neither stressed nor relaxed at a current time,
based on the information received by context module 24.

[0041] In some examples, context module 24 may deter-
mine whether or not the physiological parameters are
received during a physical activity of the user or a non-
physical activity of the user. When the user is physically
active, one or more of the physiological parameters may
indicate a stressful condition when the user is instead active
and perspiring or having an elevated heart rate. Context mod-
ule 24 may be configured to reduce these false positives by
incorporating activity information to the received physiologi-
cal parameters. For example, context module 24 may detect
physical activity by analyzing accelerometer data and anno-
tate physiological parameters with a flag that indicates the
user was physically active when the physiological parameter
was generated. Therefore, context module 24 may not deter-
mine that the user is stressed or excited in these situations or
context module 24 may present the flag to notification client
module 22 along with the physiological parameter for deter-
mination.
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[0042] Using the information received by context module
24, notification client module 22 may be configured to detet-
mine whether to output some or all of the notification infor-
mation received by notification host module 62. Notification
client module 22 may be configured to compare one or more
values of the physiological parameters or the physiological
condition received from context module 24 to one or more
thresholds or rules for the respective parameters or condi-
tions. In some examples, a threshold may be applicable to any
notification information such that notification client module
22 determines not to output all notification information in
response to a value of a physiological condition exceeding the
threshold. In other examples, a threshold may be applicable to
a certain type or types of notification information (e.g., com-
munication messages or calendar events) or notification
information originating from certain contacts or other devices
(e.g., a device or account associated with one or more other
users). Notification client module 22 may utilize rules to
determine whether or not to output notification information
for complex situations that involve one threshold, multiple
thresholds, or complex relationships between physiological
parameter values or physiological conditions (e.g., various
ranges relating to respective output instructions).

[0043] Although notification client module 22 is described
as determining whether or not to output notification informa-
tion based on a physiological parameter, one or more other
modules or components of computing device 10 may perform
this task. For example, context module 24 or Ul module 20
may be configured to perform these determinations. In other
examples, a separate determination module may be config-
ured to determine whether or not notification information
should be output for delivery to the user. Alternatively, com-
puting device 10 may transmit the physiological parameters
from the one or more sensors 14 and/or information generated
by context module 24 to information server system 60, and
information server system 60 may determine whether or not
to output the notification information.

[0044] Although a physiological parameter is referenced
herein, the physiological parameter may refer to any infor-
mation representing a certain physiological signal or state. In
this manner, a physiological parameter may be binary such as
asub-threshold or supra-threshold physiological event. Alter-
natively, the physiological parameter may have a variety of
different values that represent the variations of the parameter.
For example, a GSR physiological parameter may be repre-
sented by a certain impedance or conductance value for the
user. In this manner, a physiological parameter may be a
variable that computing device 10 uses to determine whether
or not to output at least some notification information.

[0045] In some examples, context module 24 may obtain
physiological parameters and/or other information related to
auser of computing device 10 in substantially real-time (e.g.,
as fast as the one or more sensors 14 can generate and transmit
the information). In some examples, context module 24 may
obtain physiological parameters and other information
related to the user of computing device 10 periodically (e.g.,
repeatedly with a defined period) or aperiodically (e.g.,
responsive to computing device 10 receiving notification
information from information server system 60). In some
examples, context module 24 may receive information related
to auser of computing device 10 at various earlier times and
use the earlier information to learn and/or produce rules for
discerning whether a user of computing device 10 is stressed,
relaxed, and/or neither stressed nor relaxed, at a later time.
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[0046] Computing device 10 and information server sys-
tem 60 may only collect or make use of information associ-
ated with a user of computing device 10 (e.g., notification
information, contextual information, etc.) after providing the
user with an opportunity to provide input at computing device
10 to control whether programs or features of information
server system 60 and computing device 10 can collect and
make use of user information (e.g., information abouta user’s
current location, physiological condition, etc.), or to dictate
whether and/or how information server system 60 and com-
puting device 10 may receive content that may be relevant to
the user. In addition, certain data may be treated in one or
more ways before it is stored or used by information server
system 60 and computing device 10, so that personally-iden-
tifiable information is removed.

[0047] In operation, information server system 60 may
receive notification information associated with a user of
computing device 10, e.g., from a content server associated
with one or more accounts associated with the user of com-
puting device 10. Notification host module 62 may output the
notification information over network link 32N to network
30. Notification client module 22 of computing device 10
may receive the notification information from network 30 via
network link 32A.

[0048] Although system 1 is described as an example push
notification system (e.g., a cloud-based notification system),
the components of system 10 may additionally or alterna-
tively operate as a pull notification system in which the end-
user device (e.g., computing device 10) executes notification
client module 22 to request or pull notification information
from information server system 60. In other examples, com-
puting device 10 may execute one or more applications (e.g.,
applications resident on computing device 10) that generate
notification information for presentation to the user of com-
puting device 10. In this manner, some or all notification
information may be defined by an application and/or operat-
ing system executing on computing device 10, instead of the
notification information being received from a remote device
such as information server system 60. The notification infor-
mation may be generated based on information received from
aremote device (e.g., information server system 60) or infor-
mation generated by the same or different application or
operating system executing on computing device 10. In addi-
tion, system 10 may implement several different modes of
generating notification information. For example, system 10
may implement push and/or pull notification systems that
include information service system 60 while also including
notification information independently generated by comput-
ing device 10 (e.g., one or more applications or the operating
system of computing device 10 that generate notification
information).

[0049] Notification information described herein may indi-
cate, or notify, a user of any type of event. For example,
notification information may be generated, responsive to
receiving and to represent, a received communication (e.g., a
text message, an email, an instant message, a voicemail, a
phone call, etc.), a calendar event, an application status, a
system condition, or any other event. An application status
may be a status of an application or operating system execut-
ing on computing device 10. A system condition may include,
for example, the availability of a networked service, a net-
work connection supported by computing device 10, a power
supply status for computing device 10, a software update
availability for computing device 10, or any other such con-
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dition. In this manner, notification information may be gen-
erated to indicate any event or condition for which a user may
be notified. Notification information may or may not require
user input in response to the notification information.

[0050] Throughout the disclosure, examples are described
where a computing device and/or a computing system may
analyze information (e.g., physiological parameters, notifica-
tion information, etc.) associated with a computing device
only if the computing device receives permission from the
user to analyze the information. For example, in situations
discussed below in which the computing device may collect
or may make use of information associated with the user, the
user may be provided with an opportunity to provide input to
control whether programs or features of the computing device
can collect and make use of user information (e.g., informa-
tion about a user’s current physiological condition, current
location, etc.), or to dictate whether and/or how to the com-
puting device may receive content that may be relevant to the
user. In addition, certain data may be treated in one or more
ways before it is stored or used by the computing device
and/or computing system, so that personally-identifiable
information is removed. For example, a user’s identity may
be treated so that no personally identifiable information can
be determined about the user. Thus, the user may have control
over how information is collected about the user and used by
the computing device.

[0051] FIG. 2 is a conceptual diagram illustrating an
example computing system 2 that includes mobile computing
device 34 that outputs notification information to an example
computing device 10, in accordance with one or more aspects
of the present disclosure. The example system 2 is substan-
tially similar to system 1 of FIG. 1. However, mobile com-
puting device 34 may include notification host module 36 that
is substantially similar to notification host module 62 of FIG.
1. Computing system 2 of FIG. 2 is an example computing
system that includes computing device 10, mobile computing
device 34, information server system 60, and network 30, that
may perform various tasks described herein.

[0052] Mobile computing device 34 and information server
system 60 may send and receive data across network 30 using
any suitable communication techniques known in the art.
Mobile computing device 34 may be operatively coupled to
network 30 using network link 32B (similar to network link
32A of FIG. 1) and information server system 60 may be
operatively coupled to network 30 by network link 32N.
Computing device 10 may communicate with mobile com-
puting device 34 via link 32C. Network links 32B, 32C, and
32N may utilize the same or different communication proto-
cols. Network link 32C may utilize device-to-device commu-
nication protocol such as a Bluetooth® protocol or other
wireless or wired communication link.

[0053] Information server system 60 may distribute various
information to mobile computing device 34. Mobile comput-
ing device 34 may be a smartphone, tablet computing device,
notebook computer, or any other computing device to which
computing device 10 can communication. Mobile computing
device 34 may include a user interface device 36 that may
include similar components to that of user interface device 12
of computing device 10. As shown in FIG. 2, computing
device 10 may be configured to communicate directly with
mobile computing device 34 and/or server system 60. How-
ever, computing device 10 may be configured to operate
cooperatively with mobile computing device 34. For
example, computing device 10 may operate as a slave device
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and mobile computing device 34 may operate as a master
device that transmits requests or commands to computing
device 10. In practice, a user may carry mobile computing
device 34 and wear computing device 10, such that mobile
computing device 34 and computing device 10 are in com-
munication via link 32C. Computing device 10 may operate
as a user interface extension to user interface device 36, for
example. In other examples, computing device 10 may addi-
tionally, or alternatively, communicate with other devices
(e.g., information server system 60) via a link to network 30.
[0054] With regard to notification information, notification
host module 38 may transmit requests for outputting notifi-
cation information to computing device 10. In other words,
mobile computing device 34 may receive a communication
message or other event, and notification host module 38 may
generate a request to output notification information related
to the event and transmit the request to computing device 10
via link 32C. Similar to the description provided in FIG. 1,
computing device 10 may then determine whether or not to
output the notification information based on one or more
physiological parameters.

[0055] Inother examples, mobile computing device 34 may
include context module 24 and/or notification client module
22. Mobile computing device 34 may receive notification
information from information server system 60 and physi-
ological parameters from computing device 10. Mobile com-
puting device 34 may then, utilizing a notification client mod-
ule, determine, based on the received physiological
parameters, whether or not to output some or all of the noti-
fication information. In some examples, mobile computing
device 34 may selectively output the notification information
via user interface device 36. Mobile computing device 34
may alternatively, or additionally, selectively output notifica-
tion information for transmission to computing device 10,
and user interface device 12 may present notification infor-
mation that has not been withheld by mobile computing
device 34. In some examples, representations of the notifica-
tion may be presented by mobile computing device 34
whereas indications of the notification (e.g., alerts) may be
presented by computing device 10 and/or mobile computing
device 34. In any example, notification information that has
been selectively output may be delivered to the user by one or
more components of mobile computing device 34 and/or
computing device 10.

[0056] Although a single computing device 10 and single
mobile computing device 34 are described in FIG. 2, any
number of computing devices 10 and mobile computing
devices 34 may communicate with each other and coopera-
tively determine whether or not to output notification infor-
mation to the user or otherwise control the delivery of infor-
mation to the user.

[0057] FIG. 3 is a block diagram illustrating an example
computing device 10 configured to manage notification infor-
mation based on one or more physiological parameters. Com-
puting device 10 of FIG. 3 is described below within the
context of FIGS. 1and 2. FIG. 3 illustrates only one particular
example of computing device 10, and many other examples of
computing device 10 may be used in other instances and may
include a subset of the components included in example com-
puting device 10 or may include additional components not
shown in FIG. 3.

[0058] As shown in the example of FIG. 3, computing
device 10 includes UID 12, one or more sensors 14, one or
more processors 40, one or more input devices 42, one or
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more communication units 44, one or more output devices 46,
and one or more storage devices 48. In the illustrated
example, storage devices 48 of computing device 10 also
include UI module 20, notification client module 22, context
module 24, one or more applications 52, and threshold infor-
mation 54. Context module 24 includes physiological condi-
tion module 26. Communication channels 50 may intercon-
nect each of the components 12, 14,20, 22, 24, 26, 28, 40,42,
44, 46, 52, and 54 for inter-component communications
(physically, communicatively, and/or operatively). In some
examples, communication channels 50 may include a system
bus, a network connection, an inter-process communication
data structure, or any other method for communicating data.
In examples in which any of modules 20, 22, 24, 26, 52, and
54 are provided as hardware, computing device 10 may
include such hardware outside of any storage device 48.
[0059] One or more input devices 42 of computing device
10 may receive input. Examples of input are tactile, audio,
video, or user input. Input devices 42 of computing device 10,
in some examples, include a presence-sensitive input device
(e.g., a touch sensitive screen, a presence-sensitive display),
mouse, keyboard, voice responsive system, video camera,
microphone, or any other type of device for detecting input
from a human or machine.

[0060] One or more sensors 14 may include one or more
physiological sensors for obtaining physiological parameter
information associated with a user of computing device 10.
For example, one or more sensors 14 may include a heart
monitor sensor, a temperature sensor, a galvanic skin
response sensor, an accelerometer, a gyroscope, a pressure
sensor, a blood pressure sensor, and/or any other sensor for
measuring a physiological parameter that computing device
10 may use for determining a physiological condition of a
user. In some examples, input devices 42 may include one or
more of sensors 14.

[0061] One or more output devices 46 of computing device
10 may generate output. Examples of output are tactile, audio,
and video output. Output devices 46 of computing device 10,
in some examples, include a presence-sensitive display,
sound card, video graphics adapter card, speaker, cathode ray
tube (CRT) monitor, liquid crystal display (LCD), a tactile
output device (e.g., a haptic device) or any other type of
device for generating output to a human or machine. One or
more output devices 46 may deliver the representation of a
notification and/or an indication of the notification to the user.
[0062] One or more communication units 44 of computing
device 10 may communicate with external devices via one or
more networks by transmitting and/or receiving network sig-
nals on the one or more networks. For example, computing
device 10 may use communication unit 44 to transmit and/or
receive radio signals on a radio network such as a cellular
radio network. Likewise, communication units 44 may trans-
mit and/or receive satellite signals on a satellite network such
as a GPS network. Examples of communication unit 44
include a network interface card (e.g. such as an Ethernet
card), an optical transceiver, a radio frequency transceiver, a
GPS receiver, or any other type of device that can send and/or
receive information. Other examples of communication units
44 may include Bluetooth®, GPS, 3G, 4G, and Wi-Fi® radios
found in mobile devices as well as Universal Serial Bus
(USB) controllers.

[0063] Insome examples, UID 12 of computing device 10
may include functionality of input devices 42 and/or output
devices 46. In the example of FIG. 2, UID 12 may be or may
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include a presence-sensitive input device. In some examples,
a presence-sensitive input device may detect an object at
and/or near the presence-sensitive input device. As one
example range, a presence-sensitive input device may detect
an object, such as a finger or stylus that is within two inches
or less of the presence-sensitive input device. In another
example range, a presence-sensitive input device may detect
an object six inches or less from the presence-sensitive input
device, and other ranges are also possible. The presence-
sensitive input device may determine a location (e.g., an (x,y)
coordinate) of the presence-sensitive input device at which
the object was detected. The presence-sensitive input device
may determine the location selected by the input device using
capacitive, inductive, and/or optical recognition techniques.
In some examples, presence-sensitive input device provides
output to a user using tactile, audio, or video stimuli as
described with respect to output device 46, and may be
referred to as a presence-sensitive display.

[0064] While illustrated as an internal component of com-
puting device 10, UID 12 also represents an external compo-
nent that shares a data path with computing device 10 for
transmitting and/or receiving input and output. For instance,
in one example, UID 12 represents a built-in component of
computing device 10 located withinand physically connected
to the external packaging of computing device 10 (e.g., a
screen on a mobile phone or wearable computing device). In
another example, UID 12 represents an external component
of computing device 10 located outside and physically sepa-
rated from the packaging of computing device 10 (e.g., a
monitor, a projector, etc. that shares a wired and/or wireless
data path with computing device 10).

[0065] One or more storage devices 48 within computing
device 10 may store information for processing during opera-
tion of computing device 10. In some examples, storage
device 48 is a temporary memory, meaning that a primary
purpose of storage device 48 is not long-term storage. Storage
devices 48 on computing device 10 may configured for short-
term storage of information as volatile memory and therefore
not retain stored contents if powered off. Examples of volatile
memories include random access memories (RAM), dynamic
random access memories (DRAM), static random access
memories (SRAM), and other forms of volatile memories
known in the art.

[0066] Storage devices 48, in some examples, also include
one or more computer-readable storage media. Storage
devices 48 may be configured to store larger amounts of
information than a temporary memory. Storage devices 48
may further be configured for long-term storage of informa-
tion as non-volatile memory space and retain information
after power on/off cycles. Examples of non-volatile memo-
ries include magnetic hard discs, optical discs, floppy discs,
flash memories, or forms of electrically programmable
memories (EPROM) or electrically erasable and program-
mable (EEPROM) memories. Storage devices 48 may store
program instructions and/or data associated with Ul module
20, notification client module 22, context module 24, physi-
ological condition module 26, one or more applications 52,
and threshold information 54.

[0067] One or more processors 40 may implement func-
tionality and/or execute instructions within computing device
10. For example, processors 40 on computing device 10 may
receive and execute instructions stored by storage devices 48
that execute the functionality of Ul module 20, notification
client module 22, context module 24, physiological condition
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module 26, and/or one or more applications 52. These instruc-
tions executed by processors 40 may cause computing device
10 to store information within storage devices 48 during
program execution. Processors 40 may execute instructions
of modules 20-26 and 52 to cause notification client module
22 to determine whether or not to output, for delivery to the
user, notification information and selectively output the noti-
fication information based on the determination. That is,
modules 20-28 and 52 may be operable by processors 40 to
perform various actions, including determining whether to
output notification information (e.g., determining whether to
withhold notification information or output the notification
information delivery to the user).

[0068] In accordance with aspects of this disclosure, con-
text module 24 of computing device 10 may receive physi-
ological parameters (e.g., values of respective physiological
parameters) from one or more sensors 14 that are representa-
tive of a physiological condition of the user associated with
computing device 10. In some examples, context module 24
may pass the physiological parameter to notification client
module 22 for determination of whether or not some or all of
received notification information should be output for deliv-
ery to the user. In other examples, context module 24 may
perform one or more operations on the received physiological
parameters before sending related physiological information
to notification module 22. Context module 24 may sample a
subset of physiological parameters and send the subset of
parameters to notification client module 22, calibrate the
physiological parameters to a certain unit corresponding to
the thresholds or rules stored as threshold information 54, or
otherwise process the physiological parameters for use in
controlling the flow of information within or from computing
device 10.

[0069] In other examples, context module 24 may analyze
the physiological parameters to determine the physiological
condition experienced by the user. Physiological condition
module 26 may be configured to compare the received values
of the respective one or more physiological parameters to one
or more thresholds or rules to select at least one correspond-
ing physiological condition. Context module 24 may then
transmit the selected physiological condition to notification
client module 22 for determination of whether or not notifi-
cation information should be withheld from being output for
delivery to the user. In some examples, physiological condi-
tion module 26 and/or context module 24 may be configured
to differentiate between physiological parameters due to
physical activity of the user or non-activity related physi-
ological conditions. Since physical activity (e.g., exercise
such as hiking, running, or riding a bicycle) may cause one or
more physiological parameters of the user to mimic another
physiological condition, computing device 10 may use move-
ment information received from one or more accelerometers,
gyroscopes, or other such sensors 14 to differentiate the
physiological conditions from physical activity. In some
examples, computing device 10 may also control information
flow, such as determine which notification information to
output, according to the physical activity detected of the user.

[0070] Notification client module 22 may be configured to
determine, based on one or more physiological parameters,
whether to output notification information received from a
notification host module such and selectively output, based
on the determination, the notification information. In this
manner, notification client module 22 may determine whether
to withhold certain notification information or allow the noti-
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fication information to be output for delivery to the user.
Although notification client module 22 may determine
whether or not to output notification information from one
physiological parameter (e.g., one or more values of the
physiological parameter), notification client module 22 may
determine whether or not to output notification information
based on two or more different physiological parameters. For
example, notification client module 22 may be configured to
receive indications of a first and a second physiological
parameter each representative of the physiological condition
of the user, determine, based on a first physiological param-
eter and a second physiological parameter, whether to output
the notification information. For example, notification client
module 22 may utilize physiological parameters from a GSR
sensor and a pulse rate sensor. In other examples, more than
two different physiological parameters may be used to control
the flow of notification information.

[0071] Notification client module 22 may determine
whether to output notification information by comparison of
physiological parameters to respective thresholds or rules
stored in threshold information 54. For example, notification
client module 22 may be configured to compare a value of the
physiological parameter to a threshold value, determine that
the value exceeds the threshold value, and, responsive to
determining that the value exceeds the threshold value, with-
hold output of at least some notification information. Thresh-
old information 54 may store one or more thresholds, rules, or
any other guidelines that allow notification client module 22
to determine when to withhold or allow notification. In some
examples, the thresholds or rules may apply to any and all
notification information received by computing device 10. In
other words, notification client module 22 may withhold all
notification information when one or more physiological
parameters instruct notification client module 22 to do so.
Alternatively, each of the thresholds or rules may be appli-
cable 10 a respective type of notification information (e.g., the
representation of the notification or one or more indications
of the notification), a source of the notification information
(e.g., a particular application or service such as an email
message service, text message service, or social media mes-
sage service), and/or another user associated with the notifi-
cation information. In this manner, notification client module
22 may be configured to selectively withhold a first subset of
the received notification information and output a second
subset of the received notification information based on one
or more received physiological parameters.

[0072] In addition, notification client module 22 may be
configured to determine whether one or both of a representa-
tion of the notification and an indication of the notification
should be withheld based on the physiological parameter. The
notification information for a single event may include both a
representation of the notification (e.g., a graphical represen-
tation of the notification regarding the event such as a portion
of an email message) and an indication of the notification
(e.g., at least one of a visual alert for the notification, an
audible alert for the notification, and a tactile alert for the
notification where each alert may indicate the presence of the
representation of the notification). Notification client module
22 may this be configured to withhold some of the notification
information while outputting other notification information.
For example, notification client module 22 may, based on one
or more physiological parameters, output the representation
of the notification and withhold the indication of the notifi-
cation. The representation of the notification may be deliv-
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ered via a display device that is only visable when the user
turns on the display device, so the representation of the noti-
fication may be minimally intrusive. However, the indication
of the notification may be an audible sound, tactile feedback,
activated light, or any other type of alert that may disturb the
user when the physiological parameter suggests the user is
not to be disturbed due to a higher level of stress or concen-
tration, for example.

[0073] As indicated above, notification client module 22
may withhold some or all of the notification information
requested by a notification host module to be delivered to the
user. However, notification client module 22 may also hold
the withheld notification information for possible output at a
later time. Notification client module 22 may continually or
periodically monitor new values of the one or more physi-
ological parameters and compare the new values to the
respective thresholds or rules. Therefore, notification client
module 22 may, subsequent to withholding output of notifi-
cation information, receive an indication of a second value of
the physiological parameter, determine that the second value
is below a respective threshold value, and responsive to deter-
mining that the second value is below the threshold value,
output the notification information. In this manner, notifica-
tion client module 22 may be configured to temporarily with-
hold notification information. Alternatively, notification cli-
ent module 22 may be configured to permanently withhold
notification information by not outputting the notification
information once it has been withhold.

[0074] In some examples, computing device 10 may con-
tinue to output other information for delivery to the user even
when some notification information is withheld. For
example, Ul module 20 may control user interface device 12
to output a graphical user interface having information for
view by the user, and withheld notification information may
merely not be output for delivery to the user. In other words,
the graphical user interface generated by computing device
10 would be without the notification information. Alterna-
tively, determination by notification client module 22 to not
output notification information may also include a command
that instructs computing device 10 (e.g., a wearable comput-
ing device) to turn off a display device (e.g., user interface
device 12) and/or other output devices 46. Typically, this
turning off of a display device may be reserved for instances
in which notification client module 22 determines that all
notification information should be withheld. Therefore, the
determination to not output notification information may rep-
resent a type of “do not disturb” signal that causes computing
device 10 to turn off one or more output devices that interface
with the user. Turning off the display device may also include
maintaining the display device in the off state if the display
device is already turned off.

[0075] As described herein, the notification information
may be associated with an event from a communication ser-
vice, a calendar, an executing application, or other such
sources. The notification information is unrelated to the one
or more physiological parameters detected by the one or more
sensors 14. In other words, the notification information does
not provide an update or information describing the physi-
ological parameter of the user or the user’s physiological
condition. Instead, the notification information that may be
withheld may be related to events, applications, services,
system conditions, or devices other than the physiological
parameters or physiological conditions detected by the one or
more sensors 14. For example, the notification information
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may be indicative of an event related to at least one applica-
tion executing on computing device 10, such as an instant
message application, an email application, a text message
application, a calendar application, system condition such as
a battery status application, or any other such applications.
Notification client module 22 may be configured to support
push and/or pull notification systems and/or support notifica-
tion information generated by an application or the operating
system of computing device 10. In some examples, notifica-
tion client module 22 may generate notification information
atthe request of, orin response to receiving information from,
the operating system or another application executing on
computing device 10.

[0076] Although computing device 10 is described in rela-
tion to determining whether to output notification informa-
tionbased on the physiological parameters, computing device
10 may be configured to manage other information flow. For
example, computing device 10 may include a module config-
ured to filter a plurality ofitems (e.g., search results, available
executable applications, contacts, or any other information)
based on one or more physiological parameters and output the
subset of filtered. In this manner, computing device 10 may be
configured to limit the plurality of items based on the condi-
tion of the user. For example, computing device 10 may,
based on one or more physiological parameters, remove items
less relevant to the condition of the user and/or reduce the
number of items for presentation to the user.

[0077] FIG. 4 is a block diagram illustrating an example
information server system 60 of FIG. 1 configured to output
notification information. FIG. 4 illustrates only one particular
example of information server system 60 (e.g., one or more
computing devices), and many other example embodiments
of information server system 60 may be used in other
instances. For example, information server system 60 may
include additional components, run multiple different appli-
cations, and/or include multiple different servers. In some
examples, information server system 60 may include multiple
servers in communication over network 30 and/or another
network. As shown in the specific example of FIG. 4, infor-
mation server system 60 includes one or more processors 64,
memory 66, a network interface 68, one or more storage
devices 74, user interface 70, power source 72, and notifica-
tion host module 62. Server system 60 may also include an
operating system that includes modules and/or applications
that are executable by processors 64. Each of components 64,
66, 68, 70,72, 74, and 62 may be interconnected (physically,
communicatively, and/or operatively) for inter-component
communications. Server system 60 may also be in commu-
nication with a repository or even include a repository as one
of storage devices 74.

[0078] Processors 64, in one example, are configured to
implement functionality and/or process instructions for
execution within server system 60. For example, processors
64 may be capable of processing instructions stored in
memory 66, instructions stored on storage devices 74, or
instructions stored in a repository. Notification host module
62 may be a hardware and/or software module configured to
perform the various functions described herein related to
selecting or determining which location indicators from mul-
tiple devices are representative of the location of a user asso-
ciated with the computing devices. Notification host module
62 may, for example, generate notification information such
as requests to output notification information based on one or
more events that occur. The requests to output notification
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information may be received from one or more other appli-
cations, devices, and/or systems. Notification host module 62
may be configured to support (and be a component of) push
and/or pull notification systems described herein for trans-
mitting notification information to devices such as computing
device 10. In other examples, processors 64 may at perform
some or all of the functions of notification host module 62.
Alternatively, server system 60 may offload some or all of the
functions of notification host module 62 to computing device
10, computing device 32, other network servers, or other
computing devices.

[0079] Memory 66, in one example, is configured to store
information within server system 60 during operation.
Memory 66, in some examples, is described as a computer-
readable storage medium. In some examples, memory 66 is a
temporary memory, meaning that a primary purpose of
memory 66 is not long-term storage. Memory 66, in some
examples, is described as a volatile memory, meaning that
memory 66 does not maintain stored contents when the com-
puter is turned off. Examples of volatile memories include
random access memories (RAM), dynamic random access
memories (DRAM), static random access memories
(SRAM), and other forms of volatile memories known in the
art. In some examples, memory 66 is used to store program
instructions for execution by processors 64.

[0080] Storage devices 74, in some examples, also include
one or more computer-readable storage media. Storage
devices 74 may be configured to store larger amounts of
information than memory 74. Storage devices 74 may further
be configured for long-term storage of information. In some
examples, storage devices 74 include non-volatile storage
elements. Examples of such non-volatile storage elements
include magnetic hard discs, optical discs, floppy discs, flash
memories, or forms of electrically programmable memories
(EPROM) or electrically erasable and programmable (EE-
PROM) memories. Repository 24 may also include one or
more computer-readable storage media, in some examples.
[0081] Serversystem 60, in some examples, also includes a
network interface 68 configured to communicate with other
devices (e.g., computing device 10 and/or computing device
32) and transmit and/or receive data via network 30, for
example. Network interface 68 may be a network interface
card, such as an Ethernet card, an optical transceiver, a radio
frequency transceiver, or any other type of device that can
send and receive information. In alternative examples, net-
work interface 68 may include Bluetooth, 3G, 4G, and WiFi
radios in mobile computing devices as well as USB.

[0082] User interface 70 may be configured to receive input
from a user (e.g., tactile, audio, or video feedback) when
direct interaction with server system 60 is desired. User inter-
face 70 may include a touch-sensitive and/or a presence-
sensitive screen or display, mouse, a keyboard, a voice
responsive system, or any other type of device for detecting a
command from a user. User interface 70 may also include,
combined or separate from input devices, output devices.
User interface 70 may include a speaker, a liquid crystal
display (LCD), light emitting diode (LED) array, or any other
type of device that can generate intelligible output to a user.
Power source may include a battery and/or circuit for gener-
ating power from an AC or DC power source.

[0083] In other examples, server system 60 may include
additional components to perform functionality described
herein. Any applications or modules (e.g., notification host
module 62) implemented within or executed by information
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server system 60 may be implemented or contained within,
operable by, executed by, and/or be operatively/communica-
tively coupled to components of information server system 60
(e.g., processors 64, memory 66, network interface 68, and/or
storage devices 74).

[0084] As described herein, notification host module 62
may generate notification information for transmission to
computing device 10 or any other notification client module.
In some examples, notification host module 62, or another
module of server system 60, may be configured to receive,
from a wearable computing device (e.g., computing device
10) and via network 30, the indication of the physiological
parameter. Notification host module 62 may then determine,
based on the physiological parameter, whether or not some or
all of the notification information should be output for deliv-
ery to the user. Notification host module 62 may then only
output the subset of notification information that is not with-
held due to the physiological parameter or condition of the
user. In some examples, where server system 60 may provide
greater processing capability, distribution of physiological
parameter analysis and determination of information flow
away from computing device 10 (e.g., a wearable computing
device) may reduce processing times and conserve power of
computing device 10.

[0085] FIG. 5 is a block diagram illustrating an example
mobile computing device 34 of FIG. 2 configured to output
notification information. Computing device 34 may be a
mobile computing device and configured to communicate
with computing device 10 of FIG. 2. As shown in FIG. 5,
computing device 34 includes UID 36, one or more proces-
sors 80, one or more input devices 82, one or more commu-
nication units 84, one or more output devices 86, one or more
communication channels 88, and one or more storage devices
90. These components of computing device 34 may be simi-
lar, in form and/or function, to the respective components
described herein with respect to computing device 10 (e.g.,
UID 12, one or more processors 40, one or more input devices
42, one or more communication units 44, one or more output
devices 46, one or more communication channels 50, and one
or more storage devices 48).

[0086] In the illustrated example, storage devices 90 of
computing device 34 also include Ul module 92, notification
host module 38, and, one or more applications 94. Commu-
nication channels 88 may interconnect each of the compo-
nents 80, 82, 36, 84, 86, 90, 92, 38, and 94 for inter-compo-
nent communications (physically, communicatively, and/or
operatively). In some examples, communication channels 50
may include a system bus, a network connection, an inter-
process communication data structure, or any other method
for communicating data. In examples in which any of mod-
ules 92, 38, and 94 are provided as hardware, computing
device 34 may include such hardware outside of any storage
device 90.

[0087] One or more communication units 84 of computing
device 34 may communicate with external devices via one or
more networks by transmitting and/or receiving network sig-
nals on the one or more networks and or other devices (e.g.,
computing device 10) directly via direct device-to-device
communication. For example, computing device 34 may use
communication unit 84 to transmit and/or receive radio sig-
nals on a radio network such as a cellular radio network.
Likewise, communication units 84 may transmit and/or
receive satellite signals on a satellite network such as a GPS
network. Examples of communication unit 84 include a net-
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work interface card (e.g. such as an Ethernet card), an optical
transceivet, a radio frequency transceiver, a GPS receiver, or
any other type of device that can send and/or receive infor-
mation. Other examples of communication units 84 may
include Bluetooth®, GPS, 3G, 4G, and Wi-Fi® radios found
in mobile devices as well as Universal Serial Bus (USB)
controllers.

[0088] One or more processors 80 may implement func-
tionality and/or execute instructions within computing device
34. For example, processors 80 on computing device 34 may
receive and execute instructions stored by storage devices 90
that execute the functionality of Ul module 92, notification
host module 38, and/or one or more applications 94. These
instructions executed by processors 80 may cause computing
device 34 to store information within storage devices 90
during program execution. Processors 80 may execute
instructions of modules 92, 38, and or 94 to generate notifi-
cation information, pass along notification information to
computing device 10, determine whether to withhold some or
all notification information, or otherwise perform processes
described herein. For example, processors 80 may execute
notification host module 38 to perform the steps described
herein with respect to notification host module 62 of infor-
mation system server 60. In this manner, notification host
module 62 may generate notification information and
requests to output the notification information and transmit
the requests to computing device 10.

[0089] However, notification host module 38, processors
80, and any other module of computing device 34 may be
configured to perform some or all of the tasks described with
respect to computing device 10 (e.g., a wearable computing
device). For example, computing device 34 may receive
physiological parameters, determine physiological condi-
tions based on the parameters, and/or determine whether or
not to output some or all of the notification information based
on the physiological parameters and/or conditions. In this
manner, computing device 34 and computing device 10 may
operate in communication as a distributed system to achieve
the functions and perform the various processes described
herein.

[0090] Notification host module 38 may be configured to
generate notification information as a part of a push and/or
pull notification system, such as described with respect to
notification host module 62 of FIG. 4. In addition, or alterna-
tively, notification host module 38 may support push and/or
pull notification systems and/or support notification informa-
tion generated by an application or operating system execut-
ing on computing device 34. In some examples, notification
host module 38 may generate notification information at the
request of, or in response to receiving information from, the
operating system or another application executing on com-
puting device 34. Computing device 34 may include separate
modules for supporting respective push notification systems,
pull notification systems, and/or locally generated notifica-
tion information.

[0091] Insome examples, various thresholds, rules, or any
other instructions that govern which physiological param-
eters are used to control information flow and the values of
each parameter required to alter information flow may be
predetermined. For example, these thresholds or rules may be
default instructions stored by a manufacturer of computing
device 10 or generated by one or more services associated
with the respective notification information. In other
examples, computing device 10, computing device 34, or any
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other computing device may be configured to receive user
input specifying one or more aspects related to the flow of
information, such as when to withhold notification informa-
tion or how to filter items based on physiological parameters.
User input may specify the value of one or more thresholds or
variables of one or more rules that control when certain infor-
mation is withheld, filtered, or otherwise altered. In addition,
the user input may specify which types of notification infor-
mation, which information sources (e.g., services or applica-
tions) can have information controlled by the physiological
parameters, or even identify one or more other users from
which information can be controlled based on the physiologi-
cal parameters. In this manner, computing device 10 and/or
computing device 34 may be configured to allow some or full
control over the management of information flow based on
physiological parameters.

[0092] FIG. 6 is a block diagram illustrating an example
computing device 100 that outputs graphical content for dis-
play at a remote device, in accordance with one or more
techniques of the present disclosure. Graphical content, gen-
erally, may include any visual information that may be output
for display, such as text, images, a group of moving images,
etc. The example shown in FIG. 6 includes a computing
device 100, presence-sensitive display 104, communication
unit 110, projector 120, projector screen 122, mobile device
126, and visual display device 130. Although shown for pur-
poses of example in FIGS. 1 and 2 as a stand-alone computing
device 10 or mobile computing device 34, a computing device
such as computing device 100 may, generally, be any com-
ponent or system that includes a processor or other suitable
computing environment for executing software instructions
and, for example, need not include a presence-sensitive dis-
play.

[0093] As shown in the example of FIG. 6, computing
device 100 may be a processor that includes functionality as
described with respect to processor 40 in FIG. 3 or processor
80 in FIG. 5. In such examples, computing device 100 may be
operatively coupled to presence-sensitive display 104 by a
communication channel 102A, which may be a system bus or
other suitable connection. Computing device 100 may also be
operatively coupled to communication unit 110, further
described below, by a communication channel 102B, which
may also be a system bus or other suitable connection.
Although shown separately as an example in FIG. 6, comput-
ing device 100 may be operatively coupled to presence-sen-
sitive display 104 and communication unit 110 by any num-
ber of one or more communication channels.

[0094] In other examples, such as illustrated previously by
computing devices 10 or 34 in FIGS. 1-2, a computing device
may refer to a portable or mobile device such as mobile
phones (including smart phones), laptop computers, smart-
watch, etc. In some examples, a computing device may be a
desktop computers, tablet computers, smart television plat-
forms, cameras, personal digital assistants (PDAs), servers,
mainframes, etc.

[0095] Presence-sensitive display 104, like user interface
device 12 as shown in FIG. 1, may include display device 106
and presence-sensitive input device 108. Display device 106
may, for example, receive data from computing device 100
and display the graphical content. In some examples, pres-
ence-sensitive input device 108 may determine one or more
user inputs (e.g., continuous gestures, multi-touch gestures,
single-touch gestures, etc.) at presence-sensitive display 106
using capacitive, inductive, and/or optical recognition tech-
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niques and send indications of such user input to computing
device 100 using communication channel 102A. In some
examples, presence-sensitive input device 108 may be physi-
cally positioned on top of display device 106 such that, when
a user positions an input unit over a graphical element dis-
played by display device 106, the location at which presence-
sensitive input device 108 corresponds to the location of
display device 106 at which the graphical element is dis-
played. In other examples, presence-sensitive input device
108 may be positioned physically apart from display device
106, and locations of presence-sensitive input device 108 may
correspond to locations of display device 106, such that input
can be made at presence-sensitive input device 108 for inter-
acting with graphical elements displayed at corresponding
locations of display device 106.

[0096] Asshownin FIG. 6, computing device 100 may also
include and/or be operatively coupled with communication
unit 110. Communication unit 110 may include functionality
of communication unit 44 as described in FIG. 2. Examples of
communication unit 110 may include a network interface
card, an Ethernet card, an optical transceiver, a radio fre-
quency transceiver, or any other type of device that can send
and receive information. Other examples of such communi-
cation units may include Bluetooth, 3G, and WiFi radios,
Universal Serial Bus (USB) interfaces, etc. Computing
device 100 may also include and/or be operatively coupled
with one or more other devices, e.g., input devices, output
devices, memory, storage devices, etc. that are not shown in
FIG. 6 for purposes of brevity and illustration.

[0097] FIG. 6 also illustrates a projector 120 and projector
screen 122. Other such examples of projection devices may
include electronic whiteboards, holographic display devices,
and any other suitable devices for displaying graphical con-
tent. Projector 120 and projector screen 122 may include one
or more communication units that enable the respective
devices to communicate with computing device 100. In some
examples, the one or more communication units may enable
commuication between projector 120 and projector screen
122. Projector 120 may receive data from computing device
100 that includes graphical content. Projector 120, in
response to receiving the data, may project the graphical
content onto projector screen 122. In some examples, projec-
tor 120 may determine one or more user inputs (e.g., continu-
ous gestures, multi-touch gestures, single-touch gestures,
etc.) at projector screen using optical recognition or other
suitable techniques and send indications of such user input
using one or more communication units to computing device
100. In such examples, projector screen 122 may be unnec-
essary, and projector 120 may project graphical content on
any suitable medium and detect one or more user inputs using
optical recognition or other such suitable techniques.

[0098] Projector screen 122, in some examples, may
include a presence-sensitive display 84. Presence-sensitive
display 124 may include a subset of functionality or all of the
functionality of Ul device 12 as described in this disclosure.
In some examples, presence-sensitive display 124 may
include additional functionality. Projector screen 122 (e.g., an
electronic whiteboard), may receive data from computing
device 100 and display the graphical content. In some
examples, presence-sensitive display 124 may determine one
or more user inputs (e.g., continuous gestures, multi-touch
gestures, single-touch gestures, etc.) at projector screen 122
using capacitive, inductive, and/or optical recognition tech-
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niques and send indications of such user input using one or
more communication units to computing device 100.

[0099] FIG. 6 also illustrates mobile device 126 and visual
display device 130. Mobile device 126 and visual display
device 130 may each include computing and connectivity
capabilities. Examples of mobile device 126 may include
e-reader devices, convertible notebook devices, hybrid slate
devices, etc. Examples of visual display device 130 may
include other semi-stationary devices such as televisions,
computer monitors, etc. As shown in FIG. 6, mobile device
126 may include a presence-sensitive display 128. Visual
display device 130 may include a presence-sensitive display
132. Presence-sensitive displays 128, 132 may include a sub-
set of functionality or all of the functionality of user interface
device 12 as described in this disclosure. In some examples,
presence-sensitive displays 128, 132 may include additional
functionality. In any case, presence-sensitive display 132, for
example, may receive data from computing device 100 and
display the graphical content. In some examples, presence-
sensitive display 132 may determine one or more user inputs
(e.g., continuous gestures, multi-touch gestures, single-touch
gestures, etc.) at projector screen using capacitive, inductive,
and/or optical recognition techniques and send indications of
such user input using one or more communication units to
computing device 100.

[0100] As described above, in some examples, computing
device 100 may output graphical content for display at pres-
ence-sensitive display 104 that is coupled to computing
device 100 by a system bus or other suitable communication
channel. Computing device 100 may also output graphical
content for display at one or more remote devices, such as
projector 120, projector screen 122, mobile device 126, and
visual display device 130. For instance, computing device
100 may execute one or more instructions to generate and/or
modify graphical content in accordance with techniques of
the present disclosure. Computing device 100 may output the
data that includes the graphical content to a communication
unit of computing device 100, such as communication unit
110. Communication unit 110 may send the data to one or
more of the remote devices, such as projector 120, projector
screen 122, mobile device 126, and/or visual display device
130. In this way, computing device 100 may output the
graphical content for display at one or more of the remote
devices. In some examples, one or more of the remote devices
may output the graphical content at a presence-sensitive dis-
play that is included in and/or operatively coupled to the
respective remote devices.

[0101] In some examples, computing device 100 may not
output graphical content at presence-sensitive display 104
that is operatively coupled to computing device 100. In other
examples, computing device 100 may output graphical con-
tent for display at both a presence-sensitive display 104 that is
coupled to computing device 100 by communication channel
102A, and at one or more remote devices. In such examples,
the graphical content may be displayed substantially contem-
poraneously at each respective device. For instance, some
delay may be introduced by the communication latency to
send the data that includes the graphical content to the remote
device. In some examples, graphical content generated by
computing device 100 and output for display at presence-
sensitive display 104 may be different than graphical content
display output for display at one or more remote devices.
[0102] Computing device 100 may send and receive data
using any suitable communication techniques. For example,
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computing device 10 may be operatively coupled to external
network 114 using network link 112A. Each of the remote
devices illustrated in FIG. 6 may be operatively coupled to
network external network 114 by one of respective network
links 112B, 112C, and 112D. External network 114 may
include network hubs, network switches, network routers,
etc., that are operatively inter-coupled thereby providing for
the exchange of information between computing device 100
and the remote devices illustrated in FIG. 6. In some
examples, network links 112A-112D may be Ethernet, ATM
or other network connections. Such connections may be wire-
less and/or wired connections.

[0103] In some examples, computing device 100 may be
operatively coupled to one or more of the remote devices
included in FIG. 6 using direct device communication 118.
Direct device communication 118 may include communica-
tions through which computing device 100 sends and receives
data directly with a remote device, using wired or wireless
communication. That is, in some examples of direct device
communication 118, data sent by computing device 100 may
not be forwarded by one or more additional devices before
being received at the remote device, and vice-versa.
Examples of direct device communication 118 may include
Bluetooth, Near-Field Communication, Universal Serial Bus,
WiFi, infrared, etc. One or more of the remote devices illus-
trated in FIG. 6 may be operatively coupled with computing
device 100 by communication links 116A-116D. In some
examples, communication links 116 A-116D may be connec-
tions using Bluetooth, Near-Field Communication, Universal
Serial Bus, infrared, etc. Such connections may be wireless
and/or wired connections. As described herein, computing
device 100 may be operatively coupled to any other device for
the purposes of outputting information (e.g., non-withheld
notification information, filtered items, etc.) for delivery (e.g.,
presentation or display) to the user via any one or more of
devices 104, 120, 122, 126, and 130 of FIG. 6.

[0104] FIG. 7 is a flowchart illustrating example operations
of computing device 10 configured to determine whether to
output notification information. The processes of FIG. 7 may
be performed by one or more processors of a computing
device, such as one or more processors 40 of computing
device 10 illustrated in FIGS. 1, 2, and 3. For purposes of
illustration, FIG. 7 is described within the context of infor-
mation server system 60, computing device 10, and system 1,
illustrated in FIG. 1. Although the technique of FIG. 7 is
described with reference to computing device 10 of FIGS. 1,
2, and 3, in other examples, the technique of FIG. 7 may be
performed by another computing device or computing sys-
tem, such as computing device that includes more or fewer
components that computing device 10 or mobile computing
device 34.

[0105] As shown in FIG. 7, context module 24 of comput-
ing device 10 may be configured to receive an indication ofa
physiological parameter representative of a physiological
condition of a user (140). For example, processors 40 may
receive the indication of the physiological parameter from
one of sensors 14. Context module 24 may determine the
physiological condition of the user based on the physiological
condition and transmit the physiological condition to notifi-
cation client module 22. Alternatively, notification client
module 22 may directly receive the physiological parameter
from context module 24 or sensor 14. Notification client
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module 22 may then receive a request to output notification
information from information server system 60 via network
30 (142).

[0106] Notification client module 22 may determine, based
on the physiological parameter, whether to output, for deliv-
ery to the user, the notification information (144). For
example, notification client module 22 may withhold at least
some notification information when the physiological param-
eter exceeds a threshold (e.g., the parameter indicates that the
user is experiencing a physiological condition in which the
notification information should be withheld). Notification cli-
ent module 22 may selectively output, based on the determi-
nation of whether to output the notification information, the
notification information (146). In this manner, computing
device 10 may control the flow of information delivered to the
user, such as reduce or prevent notification information from
being delivered to the user during stressful or concentrating
situations.

[0107] FIG. 8is a flowchart illustrating example operations
of a computing device configured to withhold output of noti-
fication information when a value of a physiological param-
eter exceeds a threshold value. The processes of FIG. 8 may
be performed by one or more processors of a computing
device, such as one or more processors 40 of computing
device 10 illustrated in FIGS. 1, 2, and 3. For purposes of
illustration, FIG. 8 is described within the context of infor-
mation server system 60, computing device 10, and system 1,
illustrated in FIG. 1. Although the technique of FIG. 8 is
described with reference to computing device 10 of FIGS. 1,
2, and 3, in other examples, the technique of FIG. 8 may be
performed by another computing device or computing sys-
tem, such as computing device that includes more or fewer
components that computing device 10 or mobile computing
device 34.

[0108] As shown in FIG. 8, context module 24 of comput-
ing device 10 may be configured to receive an indication of a
physiological parameter (e.g.. a value of the physiological
parameter) representative of a physiological condition of a
user (150). For example, processors 40 may receive the indi-
cation of the physiological parameter from one of sensors 14.
Alternatively, notification client module 22 may directly
receive physiological parameter from the respective sensor
14. Notification client module 22 may also receive a request
to output notification information from information server
system 60 via network 30 (152).

[0109] Notification client module 22 may then determine,
based on the physiological parameter, whether to output, for
delivery to the user, the notification information. Notification
client module 22 may compare the value of the physiological
parameter to a threshold value (154). The threshold value may
be specific for the physiological parameter and, in some
examples, specific to the type of notification information,
source of the notification information, and/or user associated
with the notification information. If notification client mod-
ule 22 determines that the physiological parameter value is
less than the threshold value (“NO” branch of block 156),
notification client module 22 may output, for delivery to the
user, the notification information (158). If notification client
module 22 determines that the physiological parameter value
is greater than the threshold value (“YES” branch of block
156), notification client module 22 withholds output of at
least some of the notification information (160). For example,
the physiological parameter for galvanic skin response
exceeding the threshold may be representative of a stressed or
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concentrated condition of the user. Therefore, some or all of
the notification information may be withheld so as not to
interrupt the user.

[0110] In some examples, notification client module 22
may determine whether notification information should be
output based on a single threshold. In other examples, notifi-
cation client module 22 may utilize two or more threshold
values, or two or more ranges of values, to determine which,
if any, subsets of notification information is to be withheld
from delivery to the user. For example, increasing galvanic
skin response (e.g., conductivity due to perspiration) may
indicate increasing levels of stress for the user. Notification
client module 22 may output both a representation of the
notification and the indication of the notification in response
to determining that the physiological parameter value is less
than both thresholds. Notification client module 22 may out-
put only the representation of the notification and withhold
the indication of the notification in response to determining
that the physiological parameter value is greater than a first
threshold and less than a second threshold. In addition, noti-
fication client module 22 may withhold both the representa-
tion of the notification and the indication of the notification in
response to determining that the physiological parameter
value is greater than both thresholds. In this manner, thresh-
olds or rules may be utilized by notification client module 22
selectively withhold, or output, some or all of the received
notification information.

[0111] Notification client module 22 may then determine if
the request to output notification is still valid (e.g., the request
has not expired or has been withdrawn) (162). If the request is
still valid (“YES” branch of block 162), notification client
module 22 may obtain the most recent value of the physi-
ological parameter (166) and again compare the value of the
physiological parameter to the threshold value (154). Notifi-
cation client module 22 may continue this process until noti-
fication client module 22 can output the notification informa-
tion or the request to output the notification information
expires or is withdrawn. If the request is no longer valid (e.g.,
expired or withdrawn) (“NO” branch of block 162), notifica-
tion client module 22 may discard the notification informa-
tion (164).

[0112] FIG.9isa flowchart illustrating example operations
of a computing device configured to filter a plurality of items
based on a physiological parameter. Computing device 10, for
example, may control, based on one or more physiological
parameters, the flow of information other than notification
information. For example, computing device 10, or any other
computing device, may filter a plurality of items based on the
detected physiological parameter of the patient. The pro-
cesses of F1G. 9 may be performed by one or more processors
of a computing device, such as one or more processors 40 of
computing device 10 illustrated in FIGS. 1, 2, and 3. How-
ever, only one processor 40 will be described for purposes of
illustration. For purposes of illustration, FIG. 9 is described
within the context of information server system 60, comput-
ing device 10, and system 1, illustrated in FIG. 1. Although
the technique of FIG. 9 is described with reference to com-
puting device 10 of FIGS. 1, 2, and 3, in other examples, the
technique of FIG. 9 may be performed by another computing
device or computing system, such as a computing device that
includes more or fewer components that computing device 10
or mobile computing device 34.

[0113] As shown in FIG. 9, context module 24 of comput-
ing device 10 may be configured to receive an indication ofa
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physiological parameter (e.g.. a value of the physiological
parameter) representative of a physiological condition of a
user (170). For example, processor 40 may receive the indi-
cation of the physiological parameter from one of sensors 14.
Alternatively, notification client module 22 may directly
receive physiological parameter from the respective sensor
14. Processors 40 may also receive, for display at a display
device associated with computing device 10 (e.g., a wearable
computing device) a plurality of items (172). The plurality of
items may be received from another computing device, such
as information server system 60 via network 30, or even
generated by computing device 10.

[0114] Processor 40 (or a module of computing device 10)
may then filter, based on the physiological parameter, the
plurality of items to generate a subset of items for display to
the user. For example, processor 40 may compare the value of
the physiological parameter to a set of filtering rules (174).
The filtering rules may instruct processor 40 how to filter the
items based on the physiological parameter. For example, the
filtering rules may be different for different types of items
(e.g., search results or available applications for execution),
different sources of the items (e.g., different websites or dif-
ferent services, or even items related to different users (e.g.,
items contributed from various users). The set of rules may
then establish one or more different thresholds for various
different items or groups of items.

[0115] Ifprocessor 40 determines that no filtering is needed
(“NO” branch of block 176), processor 40 may output, for
display at a display device associated with computing device
10, all of the plurality of items (178). However, if processor
40 determines that filtering does apply to the plurality of items
(“YES” branch of block 176), processor 40 may then filter the
plurality ofitems based on the value of one or more respective
physiological parameters and the set of filtering rules to gen-
erate a subset of items (180). In this manner, the processor 40
may remove one or more of the items to generate the subset of
items. Processor 40 may then output, for display at the display
device associated with computing device 10, the subset of
items.

[0116] The process of filtering items may be based on any
of the physiological parameters described herein, such as a
galvanic skin response, a pulse rate, a breathing rate, or an
electrogram. In addition, processor 40 may receive values
from two or more different physiological parameters and
filter the plurality of items based on each of the values of the
respective physiological parameters to generate the subset of
the plurality of items. Computing device 10 may compare the
values of physiological parameters to value ranges identified
by the set of rules. For example, computing device may com-
pare the value of the physiological parameter to a plurality of
value ranges for the respective parameter and select one of the
plurality of value ranges inclusive of the value of the physi-
ological parameter. In this manner, computing device 10 may
select, as the subset of the plurality of items, items associated
with the selected one of the plurality of value ranges.

[0117] The plurality of items filtered by computing device
10 may include a variety of different items that may or may
not be relevant or desired for a user’s condition. In one
example, the plurality of items comprises a plurality of appli-
cations executable by computing device 10 (e.g., a wearable
computing device). In another example, the plurality of items
may include a set of search results that include one or more
actionable links. The search results may be the result of a
predictive query input by computing device 10 or another
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device or in response to a user provided search query. There-
fore, computing device 10 may also receive an indication of'a
search query provided by a user or an automated device. The
plurality of items may be generated by information server
system 60, for example, in response to the search query and
transmitted to computing device 10. In this manner, comput-
ing device 10 may filter the plurality of items to generate a
smaller set of items relevant to the user experiencing a certain
condition. The set of rules used by computing device 10 to
filter the items may be directed to filtering certain types of
items and/or reducing the number of items output for display
to the user.

[0118] As described herein, computing device 10 (e.g., a
wearable computing device) may perform the filtering pro-
cess. In other examples, a networked computing device such
as information server system 60 may filter the plurality of
items and transmit the subset of items back to computing
device 10. Computing device 10, or any other device gener-
ating the physiological parameters, may transmit the indica-
tions of the physiological parameters to information server
system 60 via network 30 for filtering. In this manner, the
filtering process may be completed by any one or more com-
puting device described herein such that the resulting subset
of items can be output and displayed at a display device of a
wearable computing device (e.g., user interface device 12 of
computing device 10).

[0119] Any of the systems (e.g., systems 1 and 2), devices
(e.g., computing devices 10 and 34 and information server
system 60), and methods described herein may be used within
the context of a push notification system and or a pull notifi-
cation system where information server system 60 transmits
notification information to computing device 10 and/or 34. In
addition, or alternatively, computing device 10 and/or com-
puting device 34 may execute one or more applications that
generate notification information for presentation to the user.
In this manner, notification information may be generated or
defined locally by computing device 10 or computing device
34 instead of by a remote device (e.g., information server
system 60). The systems and devices may, in some examples,
utilize push and/or pull notification systems and/or locally
generated notification information. For example, computing
device 10 may receive notification information pushed from
information server system 60 and generate notification infor-
mation via one or more applications or the operating system
executing on computing device 10. Each of the methods for
generating and transmitting notification information may be
specific to each service, application, device, or system, asso-
ciated with computing device 10 or 34. For example, an email
account may utilize a push notification system and a battery
status application executing on computing device 10 may
locally generate the notification information.

[0120] This disclosure describes various examples and
combination of examples. Example 1: a method comprising
receiving, by a computing device, an indication of a physi-
ological parameter representative of a physiological condi-
tion of a user, receiving, by the computing device, a request to
output notification information, determining, by the comput-
ing device and based on the physiological parameter, whether
to output the notification information, and selectively output-
ting, by the computing device and based on the determination,
the notification information.

[0121] Example 2: the method of example 1, wherein the
notification information comprises at least one of a represen-
tation of a notification and an indication of the notification,
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and wherein the indication of the notification comprises at
least one of a visual alert for the notification, an audible alett
for the notification, and a tactile alert for the notification.
[0122] Example 3: the method of any of examples 1 and 2,
wherein the physiological parameter is at least one of a gal-
vanic skin response, a pulse rate, a breathing rate, and an
electrogram.

[0123] Example 4: the method of any of examples 1 to 3,
wherein the physiological parameter is a first physiological
parameter, and wherein the method further comprises receiv-
ing an indication of a second physiological parameter repre-
sentative of the physiological condition of the user, wherein
determining whether to output the notification information
comprises determining, based on the first physiological
parameter and the second physiological parameter, whether
to output the notification information.

[0124] Example 5: the method of any of examples 1 to 4,
wherein the indication comprises a value of the physiological
parameter, and wherein the method further comprises com-
paring the value of the physiological parameter to a threshold
value and determining that the value exceeds the threshold
value, wherein determining whether to output the notification
information comprises, responsive to determining that the
value exceeds the threshold value, withholding output of the
notification information.

[0125] Example 6: the method of example 5, wherein the
value is a first value of the physiological parameter, and
wherein the method further comprises subsequent to with-
holding output of the notification information, receiving an
indication of a second value of the physiological parameter,
determining that the second value is below the threshold
value, and responsive to determining that the second value is
below the threshold value, outputting the notification infor-
mation.

[0126] Example 7: the method of any of examples 1 to 6,
wherein selectively outputting the notification information
comprises one of generating a command that instructs a weat-
able computing device to turn off a display or outputting, for
display at a display device associated with a wearable com-
puting device, a graphical user interface without of the noti-
fication information.

[0127] Example 8: the method of any of examples 1 to 7,
wherein the notification information is unrelated to the physi-
ological parameter.

[0128] Example 9: the method of any of examples 1 to 8,
wherein the notification information is indicative of an event
related to at least one application executing on a computing
device.

[0129] Example 10: the method of any of examples 1 to 9,
wherein a wearable computing device comprises the one or
more computing devices.

[0130] Example 11: the method of any of examples 1 to 10,
wherein a networked computing device comprises the one or
more computing devices, and wherein receiving the signal
comprises receiving, from a wearable computing device and
via a network, the indication of the physiological parameter.
[0131] Example 12: a computing device comprising at least
one processor and at least one module operable by the at least
one processor to receive an indication of a physiological
parameter representative of a physiological condition of a
user, receive a request to output a notification information,
determine, based on the physiological parameter, whether to
output the notification information, and selectively output,
based on the determination, the notification information.
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[0132] Example 13: the computing device of example 12,
wherein the notification information comprises at least one of
a representation of a notification and an indication of the
notification, and wherein the indication of the notification
comprises at least one of a visual alert for the notification, an
audible alert for the notification, and a tactile alert for the
notification.

[0133] Example 14: the computing device of any of
examples 12 and 13, wherein the physiological parameter is
at least one of a galvanic skin response, a pulse rate, a breath-
ing rate, and an electrogram.

[0134] Example 15: the computing device of any of
examples 12 to 14, wherein the physiological parameter is a
first physiological parameter, and wherein the at least one
module is operable by the at least one processor to receive an
indication ofa second physiological parameter representative
of the physiological condition of the user and determine,
based on the first physiological parameter and the second
physiological parameter, whether to output the notification
information.

[0135] Example 16: the computing device of any of
examples 12 to 15, wherein the indication comprises a value
of the physiological parameter, and wherein the at least one
module is operable by the at least one processor to compare
the value of the physiological parameter to a threshold value,
and determine that the value exceeds the threshold value,
wherein the at least one module is operable by the at least one
processor to determine whether to output the notification
information by, responsive to determining that the value
exceeds the threshold value, withholding output of the noti-
fication information.

[0136] Example 17: the computing device of example 16,
wherein the value is a first value of the physiological param-
eter, and wherein the at least one module is operable by the at
least one processor to subsequent to withholding output of the
notification information, receive an indication of a second
value of the physiological parameter, determine that the sec-
ond value is below the threshold value, and responsive to
determining that the second value is below the threshold
value, output the notification information.

[0137] Example 18: the computing device of any of
examples 12 to 17, wherein the atleast one module is operable
by the at least one processor to selectively output the notifi-
cation information by generating a command that instructs a
wearable computing device to turn off a display or output, for
display at a display device associated with a wearable com-
puting device, a graphical user interface without of the noti-
fication information.

[0138] Example 19: the computing device of any of
examples 12 to 18, wherein the notification information is
unrelated to the physiological parameter.

[0139] Example 20: the computing device of any of
examples 12 to 19, wherein the notification information is
indicative of an event related to at least one application
executing on a computing device.

[0140] Example 21: the computing device of any of
examples 12 to 20, wherein the computing device comprises
a wearable computing device that houses the one or more
processors.

[0141] Example 22: the computing device of any of
examples 12 to 21, wherein the computing device comprises
anetworked computing device configured to house the one or
more processors, and wherein the at least one module is
operable by the at least one processor to receive, from a
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wearable computing device and via a network, the indication
of the physiological parameter.

[0142] Example 23: a computer-readable storage medium
comprising instructions that, when executed, cause one or
more processors of a computing device to receive an indica-
tion of a physiological parameter representative of a physi-
ological condition of a user, receive a request to output a
notification information, determine, based on the physiologi-
cal parameter, whether to output the notification information,
and selectively output, based on the determination, the noti-
fication information.

[0143] Example 24: a computing device comprising means
for performing any of the methods of examples 1-11.

[0144] Example 25: a computer-readable storage medium
encoded with instructions for causing one or more program-
mable processors to perform any of the methods recited by
examples 1-12.

[0145] Example 26: amethod comprising receiving, by one
or more computing devices, an indication of a physiological
parameter representative of a physiological condition of a
user, receiving, by the one or more computing devices and for
display at a display device associated with a wearable com-
puting device, a plurality of items, filtering, by the one or
more computing devices and based on the physiological
parameter, the plurality of items to generate a subset of the
plurality of items, and outputting, for display at the display
device associated with the wearable computing device, the
subset of the plurality of items.

[0146] Example 27: a method of example 26, wherein the
physiological parameter is at least one of a galvanic skin
response, a pulse rate, a breathing rate, and an electrogram.
[0147] Example28: amethod of any of examples 26 and 27,
wherein the indication is a first indication, the physiological
parameter is a first physiological parameter, and wherein the
method further comprises receiving a second indication of a
second physiological parameter representative of the physi-
ological condition of the user, and wherein filtering the plu-
rality of items comprises filtering, based on the first and
second physiological parameters, the plurality of items to
generate the subset of the plurality of items.

[0148] Example 29: a method of any of examples 26 to 28,
further comprising comparing a value of the physiological
parameter to a threshold value, and determining that the value
exceeds the threshold value, wherein filtering the plurality of
items comprises filtering, based on the determination, the
plurality of items to generate the subset of the plurality of
items.

[0149] Example 30: a method of any of examples 26 to 29,
further comprising comparing the value of the physiological
parameter to a plurality of value ranges and selecting one of
the plurality of value ranges inclusive of the value of the
physiological parameter, wherein filtering the plurality of
items comprises selecting, as the subset of the plurality of
items, items associated with the selected one of the plurality
of value ranges.

[0150] Example31: a method of any of examples 26 to 30,
wherein the plurality of items comprises a plurality of appli-
cations executable by the wearable computing device.
[0151] Example 32: a method of any of examples 26 to 31,
wherein the plurality of items comprises a set of search results
comprising one or more actionable links.

[0152] Example 33: a method of any of examples 26 to 32,
further comprising receiving a search query, wherein the plu-
rality of items is generated in response to the search query.
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[0153] Example 34: a method of any of examples 26 to 33,
wherein a wearable computing device comprises the one or
more computing devices.

[0154] Example 35: a method of any of examples 26 to 34,
wherein a networked computing device comprises the one or
more computing devices, and wherein receiving the signal
comprises receiving, from the wearable computing device
and via a network, the signal.

[0155] Example36: a system comprising one or more com-
puting devices configured to perform any of the methods of
examples 26-35.

[0156] Example 37: a computing device comprising one or
more processors configured to perform any of the methods of
examples 26-35.

[0157] Example 38: a system comprising means for per-
forming any of the methods of examples 26-35.

[0158] Example 25: a computer-readable storage medium
encoded with instructions for causing one or more program-
mable processors to perform any of the methods recited by
examples 26-35.

[0159] In one or more examples, the functions described
may be implemented in hardware, software, firmware, or any
combination thereof. If implemented in software, the func-
tions may be stored on or transmitted over, as one or more
instructions or code, a computer-readable medium and
executed by a hardware-based processing unit. Computer-
readable media may include computer-readable storage
media, which corresponds to a tangible medium such as data
storage media, or may include communication media includ-
ing any medium that facilitates transfer of a computer pro-
gram from one place to another, e.g., according to a commu-
nication protocol. In this manner, computer-readable media
generally may correspond to (1) tangible computer-readable
storage media, which is non-transitory or (2) a communica-
tion medium such as a signal or carrier wave. Data storage
media may be any available media that can be accessed by one
Or more computers or one Or more processors to retrieve
instructions, code and/or data structures for implementation
of the techniques described in this disclosure. A computer
program product may include a computer-readable medium.

[0160] By way of example, and not limitation, such com-
puter-readable storage media can comprise RAM, ROM,
EEPROM, CD-ROM or other optical disk storage, magnetic
disk storage, or other magnetic storage devices, flash
memory, or any other medium that can be used to store
desired program code in the form of instructions or data
structures and that can be accessed by a computer. Also, any
connection is properly termed a computer-readable medium.
For example, if instructions are transmitted from a website,
server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or
wireless technologies such as infrared, radio, and microwave,
then the coaxial cable, fiber optic cable, twisted pair, DSL, or
wireless technologies such as infrared, radio, and microwave
are included in the definition of medium. It should be under-
stood, however, that computer-readable storage media and
data storage media do not include connections, carrier waves,
signals, or other transient media, but are instead directed to
non-transient, tangible storage media. Disk and disc, as used
herein, includes compact disc (CD), laser disc, optical disc,
digital versatile disc (DVD), floppy disk and Blu-ray disc,
where disks usually reproduce data magnetically, while discs
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reproduce data optically with lasers. Combinations of the
above should also be included within the scope of computet-
readable media.
[0161] Instructions may be executed by one or more pro-
cessors, such as one or more digital signal processors (DSPs),
general purpose microprocessors, application specific inte-
grated circuits (ASICs), field programmable logic arrays (FP-
GAs), or other equivalent integrated or discrete logic cir-
cuitry. Accordingly, the term “processor,” as used herein may
refer to any of the foregoing structure or any other structure
suitable for implementation of the techniques described
herein. In addition, in some aspects, the functionality
described herein may be provided within dedicated hardware
and/or software modules. Also, the techniques could be fully
implemented in one or more circuits or logic elements.
[0162] The techniques of this disclosure may be imple-
mented in a wide variety of devices or apparatuses, including
a wireless handset, an integrated circuit (IC) or a set of ICs
(e.g., a chip set). Various components, modules, or units are
described in this disclosure to emphasize functional aspects
of devices configured to perform the disclosed techniques,
but do not necessarily require realization by different hard-
ware units. Rather, as described above, various units may be
combined in a hardware unit or provided by a collection of
interoperative hardware units, including one or more proces-
sors as described above, in conjunction with suitable software
and/or firmware.
[0163] Various examples have been described. These and
other examples are within the scope of the following claims.
What is claimed is:
1. A method comprising:
receiving, by one or more computing devices and from a
sensor, an indication of a physiological parameter rep-
resentative of a physiological condition of a user;

receiving, by the one or more computing devices and for
display at a display device associated with a wearable
computing device, a plurality of items;
filtering, by the one or more computing devices and based
on the physiological parameter, the plurality of items to
generate a subset of the plurality of items; and

outputting, by the one or more computing devices and for
display at the display device associated with the wear-
able computing device, the subset of the plurality of
items.

2. The method of claim 1, wherein the physiological
parameter comprises at least one of a galvanic skin response
parameter, a pulse rate parameter, a breathing rate parameter,
or an electrogram parameter.

3. The method of claim 1, wherein the indication is a first
indication, the physiological parameter is a first physiological
parameter, and wherein the method further comprises receiv-
ing a second indication of a second physiological parameter
representative of the physiological condition of the user, and
wherein filtering the plurality of items comprises filtering,
based on the first and second physiological parameters, the
plurality of items to generate the subset of the plurality of
items.

4. The method of claim 1, further comprising:

comparing a value of the physiological parameter to a

threshold value; and

determining that the value exceeds the threshold value,

wherein filtering the plurality of items comprises,
responsive to determining that the value exceeds the
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threshold value, filtering, based on the determination,
the plurality of items to generate the subset of the plu-
rality of items.

5. The method of claim 1, further comprising:

comparing the value of the physiological parameter to a

plurality of value ranges; and

selecting, based on the comparison, one value range of the

plurality of value ranges, the selected one value range
being inclusive of the value of the physiological param-
eter, wherein filtering the plurality of items comprises
selecting, as the subset of the plurality of items, items
associated with the selected one value range of the plu-
rality of value ranges.

6. The method of claim 1, wherein the plurality of items
comprises a plurality of applications executable by the wear-
able computing device.

7. The method of claim 1, wherein the plurality of items
comprises a set of search results comprising one or more
actionable links.

8. The method of claim 1, further comprising:

receiving, via a user interface of the wearable computing

device, a search query; and

transmitting the search query to a networked server;

wherein receiving the plurality of items comprises
receiving the plurality of items as a set of search results
generated by the networked server and in response to the
search query.

9. The method of claim 1, wherein the wearable computing
device comprises the one or more computing devices.

10. The method of claim 1, wherein a mobile computing
device comprises the one or more computing devices, the
mobile computing device separate from the wearable com-
puting device, and wherein outputting the subset of the plu-
rality of items comprises outputting, by the mobile computing
device, the subset of the plurality of items to the wearable
computing device for display.

11. The method claim 1, wherein a networked computing
device comprises the one or more computing devices, and
wherein receiving the indication of the physiological param-
eter comprises receiving, from the wearable computing
device and via a network, the indication of the physiological
parameter.

12. A computing device comprising:

at least one processor;

at least one sensor; and

at least one module operable by the at least one processor

to:

receive, from the at least one sensor, an indication of a
physiological parameter representative of a physi-
ological condition of a user;

receive, for display at a display device associated with a
wearable computing device, a plurality of items;

filter, based on the physiological parameter, the plurality
of items to generate a subset of the plurality of items;
and

output, for display at the display device associated with
the wearable computing device, the subset of the plu-
rality of items.

13. The computing device of claim 12, wherein the at least
one sensor comprises a galvanic skin response sensor.

14. The computing device of claim 12, wherein the at least
one sensor comprises a heart rate sensor.

15. The computing device of claim 12, wherein the at least
one sensor comprises a blood pressure sensor.
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16. The computing device of claim 12, wherein the at least
one module is operable by the at least one processor to:

compare a value of the physiological parameter to a thresh-
old value;

determine that the value exceeds the threshold value; and

responsive to determining that the value exceeds the
threshold value, filter, based on the determination, the
plurality of items to generate the subset of the plurality
of items.

17. The computing device of claim 12, wherein the at least

one module is operable by the at least one processor to:

compare the value of the physiological parameter to a
plurality of value ranges;

select, based on the comparison, one value range of the
plurality of value ranges, the selected one value range
being inclusive of the value of the physiological param-
eter; and

select, as the subset of the plurality of items, items associ-
ated with the selected one value range of the plurality of
value ranges.
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18. The computing device of claim 12, wherein the plural-
ity of items comprises a plurality of applications executable
by the wearable computing device.

19. The computing device of claim 12, wherein the wear-
able computing device comprises the computing device.

20. A computer-readable storage medium encoded with
instructions that, when executed, cause one or more program-
mable processors to:

receive, from a sensor, an indication of a physiological

parameter representative of a physiological condition of
a user,

receive, for display at a display device associated with a

wearable computing device, a plurality of items;
filter, based on the physiological parameter, the plurality of
items to generate a subset of the plurality of items; and

output, for display at the display device associated with the
wearable computing device, the subset of the plurality of
items.
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