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SYSTEMS AND METHODS FOR 
PRIORITIZING NOTIFICATIONS ON 

MOBILE DEVICES 

CROSS REFERENCE 

The present application claims priority to US. Provisional 
Application No. 61/665,289 ?led on Jun. 27, 2012, which is 
hereby incorporated by reference. 

BACKGROUND 

Mobile devices often receive vast amounts of data from 
various applications, such as text messages (for example, 
through Short Message Service (SMS) or Multimedia Mes 
sage Service (MMS)), emails, phone calls, calendar alerts, 
geo-location alerts, voicemails, and third-party applications. 
Some mobile devices alert users to newly-received data 
through a “noti?cation” that an event has occurred or that new 

information is available. For example, if a mobile device 
receives two new text messages, and an application message, 
the mobile device can display noti?cations that the new text 
messages and application message have been received (as 
opposed to displaying the actual messages). In some 
instances, one or more of the noti?cations can provide at least 
a preview of the received messages. Such noti?cations pro 
vide the user with a summary or overview of the data being 
received or provided to the user, and are often presented in 
chronological or reverse-chronological order. 
Due to the increasing number of noti?cations provided by 

applications, users of mobile devices are often presented with 
an extensive amount of information at any given time. Some 
recent mobile device systems allow users to manually assign 
priority levels to certain noti?cations and thereby change the 
order in which noti?cations are presented. 
Many known systems and devices, however, lack the abil 

ity to intelligently present noti?cations based on their impor 
tance to a speci?c user, and without requiring the user to 
manually program such settings. 

SUMMARY 

The de?ciencies described above are remedied by certain 
embodiments of the disclosed technology, which include sys 
tems and methods for determining the priority of a noti?ca 
tion on a mobile device using machine learning. Certain 
aspects of the disclosed technology include selectively dis 
playing or outputting noti?cations based on their priority. 

According to an embodiment of the disclosed technology, 
a computer-implement method is provided that comprises 
outputting, to a display device operatively coupled to a 
mobile device, a plurality of noti?cations, wherein each 
respective noti?cation from the plurality of noti?cations is 
associated with a respective priority score. In an embodiment, 
the method includes modifying, by the mobile device, a rank 
ing model based on a user input received responsive to a ?rst 
noti?cation from the plurality of noti?cations and a charac 
teristic of a second noti?cation from the plurality of noti?ca 
tions. In an embodiment, the method includes determining, 
by the mobile device, a priority score associated with a third 
noti?cation based on the modi?ed ranking model. In an 
embodiment, the method includes outputting, to the display 
device, the third noti?cation based on the priority score asso 
ciated with the third noti?cation, wherein the third noti?ca 
tion is graphically emphasized responsive to the priority score 
associated with the third noti?cation being greater than at 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
least one respective priority score associated with a corre 
sponding respective noti?cation from the plurality of noti? 
cations. 

According to another embodiment of the disclosed tech 
nology, a computer-implemented method is provided that 
comprises outputting, to a display device operatively coupled 
to a mobile device, a plurality of noti?cations, wherein each 
respective noti?cation from the plurality of noti?cations is 
associated with a respective priority score. In an embodiment, 
the method includes modifying, by the mobile device, a rank 
ing model based on a user input received responsive to a ?rst 
noti?cation from the plurality of noti?cations. In an embodi 
ment, the method includes determining, by the mobile device, 
a priority score associated with a second noti?cation based on 

the modi?ed ranking model. In an embodiment, the method 
includes outputting, to the display device, the second noti? 
cation based on the priority score associated with the second 
noti?cation, wherein the second noti?cation is graphically 
emphasized responsive to the priority score associated with 
the second noti?cation being greater than at least one respec 
tive priority score associated with a corresponding respective 
noti?cation from the plurality of noti?cations. 

According to another embodiment of the disclosed tech 
nology, a system is provided that comprises a mobile device, 
operatively coupled to a display device, con?gured to: output 
to said display device a plurality of noti?cations, wherein 
each respective noti?cation from the plurality of noti?cations 
is associated with a respective priority score. In an embodi 
ment, the mobile device is con?gured to modify a ranking 
model based on a user input received responsive to a ?rst 
noti?cation from the plurality of noti?cations. In an embodi 
ment, the mobile device is con?gured to determine a priority 
score associated with a second noti?cation based on the 

modi?ed ranking model. In an embodiment, the mobile 
device is con?gured to output to said display device the sec 
ond noti?cation based on the priority score associated with 
the second noti?cation, wherein the second noti?cation is 
graphically emphasized responsive to the priority score asso 
ciated with the second noti?cation being greater than at least 
one respective priority score associated with a corresponding 
respective noti?cation from the plurality of noti?cations. 

According to another embodiment of the disclosed tech 
nology, a non-transitory computer-readable storage medium 
with an executable program stored thereon is provided, 
wherein the program instructs a data processor to perform the 
following steps: output to a display device a plurality of 
noti?cations, wherein each respective noti?cation from the 
plurality of noti?cations is associated with a respective pri 
ority score. In an embodiment, the program instructs the data 
processor to modify a ranking model based on a user input 
received responsive to a ?rst noti?cation from the plurality of 
noti?cations. In an embodiment, the program instructs the 
data processor to determine a priority score associated with a 
second noti?cation based on the modi?ed ranking model. In 
an embodiment, the program instructs the data processor to 
output to said display device the second noti?cation based on 
the priority score associated with the second noti?cation, 
wherein the second noti?cation is graphically emphasized 
responsive to the priority score associated with the second 
noti?cation being greater than at least one respective priority 
score associated with a corresponding respective noti?cation 
from the plurality of noti?cations. 

Other embodiments, features, and aspects can be under 
stood with reference to the following detailed description, 
accompanying drawings, and claims. 
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BRIEF DESCRIPTION OF THE FIGURES 

Reference will now be made to the accompanying ?gures 
and ?ow diagrams, which are not necessarily drawn to scale, 
and wherein: 

FIG. 1 is a block diagram of a noti?cation prioritization 
system environment, according to certain embodiments of the 
disclosed technology. 

FIG. 2 is ?ow diagram of a noti?cation prioritization 
method, according to certain embodiments of the disclosed 
technology. 

FIG. 3 is a block diagram of an illustrative mobile device, 
according to certain embodiments of the disclosed technol 
ogy. 

FIG. 4 shows an illustrative mobile device, according to 
certain embodiments of the disclosed technology. 

FIG. 5 shows an illustrative mobile device, according to 
certain embodiments of the disclosed technology. 

DETAILED DESCRIPTION 

Embodiments of the disclosed technology will be 
described more fully hereinafter with reference to the accom 
panying drawings, in which certain embodiments of the dis 
closed technology are shown. This disclosed technology may, 
however, be embodied in many different forms and should not 
be construed as limited to the embodiments set forth herein. 

In the following description, numerous speci?c details are 
set forth. However, it is to be understood that embodiments of 
the disclosed technology may be practiced without these spe 
ci?c details. In other instances, well-known methods, struc 
tures and techniques have not been shown in detail in order 
not to obscure an understanding of this description. Refer 
ences to “one embodiment,” “an embodiment,” “various 
embodiments,” etc., indicate that the embodiment(s) of the 
disclosed technology so described may include a particular 
feature, structure, or characteristic, but not every embodiment 
necessarily includes the particular feature, structure, or char 
acteristic. Further, repeated use of the phrase “in one embodi 
ment” does not necessarily refer to the same embodiment, 
although it may. 
As used herein, unless otherwise speci?ed the use of the 

ordinal adjectives “?rst,” “secon ,” “thir ,” etc., to describe a 
common object, merely indicate that different instances of 
like objects are being referred to, and are not intended to 
imply that the objects so described must be in a given 
sequence, either temporally, spatially, in ranking, or in any 
other manner. 

Certain embodiments of the disclosed technology include 
systems and methods for determining the priority of a noti? 
cation on a mobile device using machine learning. In one 
embodiment, noti?cations are output to a display of a mobile 
device, where each noti?cation has a respective priority score 
associated with it. Based on the user’s interactions with an 
output noti?cation, the mobile device modi?es a ranking 
model. The ranking model, described in further detail below, 
is used to prioritize noti?cations. For example, if a user clicks 
on a text message noti?cation from John, the system may 
modify the ranking model such that text message noti?ca 
tions from John are given a higher priority score. Noti?ca 
tions with a higher priority score are considered more impor 
tant or of higher priority than noti?cations with a lower 
priority score. Continuing with the example, if the text mes 
sage noti?cation from John is closed (without selecting to 
view the text message), the ranking model may be modi?ed 
such that text messages from John are given a lower priority 
score. 
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4 
Optionally, the mobile device may additionally base the 

modi?cations to the ranking model on the other noti?cations 
that are output when the user interacts with the noti?cation. 
For example, if the mobile device outputs a text message 
noti?cation and a voicemail noti?cation, and the user selects 
the voicemail noti?cation, the mobile device will modify the 
ranking model taking into consideration that the voicemail 
noti?cation was selected while the text message noti?cation 
that was output at the same time was not. Accordingly, the 
ranking model may have a relational aspect; e.g., voicemail 
noti?cations are more important than text message noti?ca 
tions.As described further below, the source application asso 
ciated with a noti?cation is one of many noti?cation charac 
teri stics that modi?cations to the ranking model may be based 
on. 

Before a new noti?cation is output by the mobile device, 
the mobile device will determine the priority score of the new 
noti?cation based on the modi?ed ranking model. The new 
noti?cation is then output based on this determined priority 
score, such that the new noti?cation is graphically empha 
sized if the priority score associated with it is greater than at 
least one of the priority scores associated with the other 
output noti?cations. As an example, a text message noti?ca 
tion associated with Jane is output, and a new text message 
noti?cation associated with John is received. If the text mes 
sage noti?cation associated with John has a higher priority 
score than the text message noti?cation associated with Jane, 
then the text mes sage noti?cation associated with John will be 
graphically emphasized, for example, by bolding the noti? 
cation. As described further below, the noti?cation may be 
graphically emphasized in a number of different ways. 

FIG. 1 illustrates a noti?cation prioritization system 100 in 
accordance with certain embodiments. In one embodiment, 
one or more mobile devices 104, 106, 108 may be in commu 
nication with network 102. Although only three mobile 
devices are shown, it should be understood that more than 
three mobile devices may be in communication with network 
102 and part of system 100. Network 102 may include a local 
area network, a wide area network, the intemet, etc. The 
mobile devices 104, 106, 108 may communicate with the 
network 102 wirelessly or via wired connections. According 
to one embodiment, mobile devices 104, 106, 108 include a 
central processing unit and a display. The particular hardware 
components of the mobile device are described in further 
detail in FIG. 3. Each respective mobile device 104, 106, 108 
is utilized by a respective user 104A, 106A, 108A. For 
example, users 104A, 106A, 108A are able to view and inter 
act with the display of their respective mobile devices. The 
many applications and uses for mobile devices are well 
known in the art, for example, phone calls, text messages, 
emails, and third party applications. In certain embodiments, 
application server 110 manages certain portions of mobile 
device applications. For example, an instant messaging ser 
vice may provide a third party application that can be down 
loaded onto a mobile device. This instant messaging service 
may provide “push” noti?cations or deliver select data to 
mobile device 104 through application server 110. It should 
be understood that the application server may service both 
third party application and/ or manufacturer/ operating system 
native applications. In one embodiment, some or all of the 
processing for the noti?cation prioritization is performed at 
the processing server 112. For example, the processing server 
112 may perform the calculations to modify the ranking 
model or determine the priority score of a noti?cation. As 
understood by one skilled in the art, these calculations may 
also be performed locally by the mobile device’s central 
processing unit. It should be understood that application 
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server 110 and processing server 112 may comprise one or 
more computers, and may be part of a cloud computer system. 

FIG. 2 depicts a ?owchart illustrating a method for priori 
tizing noti?cations, according to an embodiment. At step 200, 
the process starts and then proceeds to outputting application 
noti?cations to a display, step 202. These noti?cations may be 
provided by applications native to the mobile device or oper 
ating system, such as telephone applications, calendar appli 
cations, or text messaging applications. The noti?cations may 
also be provided by third party applications, for example, a 
social networking application or instant messaging applica 
tion. In one embodiment, all noti?cations are output to a 
centralized “noti?cation center” so a user can access or view 

all noti?cations in a single location. In one embodiment, the 
output noti?cations are prioritized before being output, by 
applying the data or characteristics associated with each 
respective noti?cation being output to a ranking model. In one 
embodiment, the output of the ranking model is a priority 
score, in which the higher (or lower) the score, the higher the 
priority relative to a noti?cation with a lower priority score. 
The noti?cations are output to the display screen based on 
their priority score. 

At step 204, the mobile device receives user input respon 
sive to the output noti?cations. The user input may be, for 
example, an absence of user interaction with a noti?cation, a 
selection of a noti?cation, or a dismissal of a noti?cation. An 
absence of interaction with a noti?cation may indicate a neu 
tral response to that noti?cation. A selection of the noti?ca 
tion, in order to view the complete data associated with the 
noti?cation, may indicate a positive response to that noti?ca 
tion (e.g., the user considers that noti?cation important). An 
instruction to the mobile device to dismiss the noti?cation, or 
remove it from the list of noti?cations being output without 
accessing the complete data associated with the noti?cation, 
may indicate a negative response to that noti?cation (e.g., the 
user considers that noti?cation unimportant). 

The ranking model is modi?ed, at step 206, based on the 
user input received at step 204. For example, the ranking 
model is updated based on whether a neutral, positive, or 
negative response to a noti?cation was received, and one or 
more characteristics of that noti?cation. In one embodiment, 
no modi?cation to the ranking model is made if a neutral 
response is received. Characteristics of the noti?cation may 
include, but are not limited to, the source application of the 
noti?cation, the sender of the data associated with the noti? 
cation (sender’s name and/or number and/or identi?cation 
code), the time the noti?cation or data associated with the 
noti?cation was received or sent, the priority score of the 
noti?cation, and the noti?cation content (for example, the text 
or image of the noti?cation or associated data). To continue 
with the example, if a text message noti?cation associated 
with a text message received from Jane at 5 :00 pm is selected 
(a positive indication), the ranking model may be updated 
such that noti?cations are given a higher priority score when 
they are associated with Jane, received at or around 5:00 pm, 
and/ or are associated with text messages (or any combination 
thereof, such as text messages received at or around 5 :00 pm). 
Accordingly, by understanding that the user’ s selection of the 
text message noti?cation associated with the text message 
from Jane indicates that the noti?cation was important to the 
user, the system is able to automatically prioritize related 
noti?cations (based on one or more characteristics of the 
noti?cation), such that the related noti?cations will receive 
priority scores properly re?ecting their importance to the 
user. 

In one embodiment, the system will take into consideration 
additional variables in modifying the ranking model, step 
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6 
208. In one such embodiment, the ranking model is modi?ed 
based on: 1) a user’s interaction with an output noti?cation 
and one or more characteristics of that noti?cation, and 2) 
also based on a characteristic of another noti?cation that is 
also being output at the same time. For example, a character 
istic is the application source. A mobile device outputs a text 
message noti?cation and a phone call noti?cation, and a user 
selects the text noti?cation. The modi?cation to the ranking 
model takes into account both the user’s positive interaction 
with the text message noti?cation, and the fact that the user 
was interacting with the text message noti?cation while the 
phone call noti?cation was being displayediindicating that 
text message noti?cations are more important than phone call 
noti?cations. As another example, the characteristic is the 
sender. Two text message noti?cations are being output; one 
noti?cation associated with a text message from John and 
another noti?cation associated with a text message from 
Steve. The user selects the noti?cation associated with John’ s 
text message. The update to the ranking model takes into 
account that John’s message noti?cation was selected over 

Steve’s message noti?cation, and thus, text message noti?ca 
tions associated with John are relatively more important than 
those associated with Steve. 

The modi?cation to the ranking model may further be 
based on the time at which the user input is received. Addi 
tionally, the modi?cation to the ranking model may also be 
further based on the location of the mobile device when the 
user input is received, for example, as determined by a global 
positioning system receiver contained in the mobile device or 
other positioning means. 
At step 210, a new noti?cation is received, and a priority 

score is determined based on the modi?ed ranking model, 
step 212. The new noti?cation is then output based on its 
priority score, step 214. In one embodiment, when the new 
noti?cation has a priority score greater than at least one of the 
priority scores associated with the noti?cations being output, 
the new noti?cation will be graphically emphasized. Typi 
cally, noti?cations are presented as a listing of graphics 
ordered chronologically accordingly to when they were 
received. In one embodiment, graphical emphasis of the new 
noti?cation is changing the respective position of the graphic 
representing the new noti?cation within the listing of graph 
ics. For example, if the new noti?cation is determined to have 
a higher priority score than one of the two other noti?cations 
being output, the graphic associated with the new noti?cation 
may be placed in the middle of the list (in other words, higher 
than the noti?cation with a lower priority score, but lower 
than the noti?cation with a higher priority score). Noti?ca 
tions may also be graphically emphasized by enlarging some 
or all of the graphic associated with the noti?cation, bolding 
the text associated with the noti?cation, or changing the color 
of the noti?cation. In one embodiment, noti?cations are 
graphically emphasized by being displayed in a special high 
priority section of a noti?cation center. Various other means 
of graphically emphasizing noti?cations will be known to one 
skilled in the art. At step 216, the process ends. 

In certain embodiments, the priority score determination is 
based, in part, on the orientation of the mobile device. For 
example, if the device is in landscape mode, noti?cations 
associated with text messages may be given a higher priority 
score. In certain embodiments, the priority score determina 
tion is based, in part, on the application currently or previ 
ously accessed by the user. For example, if the user is cur 
rently accessing, or has recently accessed, her text messaging 
application, noti?cations associated with text messages may 
be given a higher priority. 



US 8,707,201 B1 
7 

The ranking model is updated based on passive user inter 
actions, in various embodiments of the disclosed technology. 
In other words, the user does not need to actively or a?irma 
tively input her noti?cation priority preferences into the sys 
tem; rather, the system uses machine learning techniques on 
the user input/interactions with the noti?cations to predict or 
estimate the priority of noti?cations for a given user. In one 
embodiment, this machine learning includes characteristic 
extraction of each noti?cation, where each noti?cation is 
represented as a characteristic vector. Characteristics of the 
noti?cations may include, but are not limited to, the source 
application of the noti?cation, the sender of the data associ 
ated with the noti?cation (sender’s name and/ or number and/ 
or identi?cation code), the time the noti?cation or data asso 
ciated with the noti?cation was received or sent, the priority 
score of the noti?cation, and the noti?cation content (for 
example, the text or image of the noti?cation or associated 
data). Ground truthing may then be performed, using the user 
interaction with the noti?cations to annotate characteristic 
vectors. A user selecting a noti?cation is a positive indication 
compared to all unselected noti?cations preceding the 
selected noti?cation in the same instance of the noti?cation 
listing or noti?cation center. Closing or “sliding out” a noti 
?cation is a negative indication. And no action to a noti?ca 
tion is a neutral signal. The next step is training. In one 
embodiment, the data is represented as an online ranking 
problem, and pairs of noti?cations are constructed where one 
of the noti?cations is annotated to be more important that the 
other. Using the ground truthing rules, the system may be 
trained using an incremental ranker, such as passive-aggres 
sive model for image retrieval (PAMIR), or other appropriate 
machine learning algorithm. In one embodiment, a Stochastic 
Linear Ranker learning algorithm is utilized which uses pair 
wise input data to train the ranking model. 

In one embodiment, the priority noti?cation system may 
include user reinforcement. That is, in addition to the unob 
trusive machine learning of priority, the system may receive 
explicit user feedback where the user informs the prioritiza 
tion to be correct or incorrect. This reinforcement feedback 
can be used as a strong signal for ranking model modi?ca 
tions. 

In one embodiment, a classi?cation-based priority score is 
used. That is, a binary indication of whether a noti?cation is 
important or not important is used, as opposed to a broad 
ranged priority score. 

Various embodiments of the communication systems and 
methods herein may be embodied in non-transitory computer 
readable media for execution by a data processor. In certain 
embodiments, a mobile device is used, such as a smartphone 
or tablet, but other computing devices may also be used. 

FIG. 3 depicts a block diagram of the architecture of 
mobile device 300 (for example, corresponding to mobile 
devices 104, 106, 108 in FIG. 1) according to an embodiment 
of the disclosed technology. Certain aspects of FIG. 3 may 
also be embodied in an external system (for example, pro 
cessing server 112 or application server 110). 

Mobile device 300 includes a central processing unit 
(CPU) 302, where computer instructions are processed; a 
display interface 304 that acts as a communication interface 
and provides functions for rendering video, graphics, images, 
and texts on the display; a keyboard interface 306 that pro 
vides a communication interface to a keyboard; and a point 
ing device interface 308 that provides a communication inter 
face to a pointing device or a presence sensitive display such 
as a touch screen. As understood by one skilled in the art, 
display interface 304, keyboard interface 306, and pointing 
device interface 3 08 may be embodied in a single unit, such as 
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8 
a presence sensitive display or touch screen. Additionally, 
display interface 304 may comprise a display screen that is 
integrated into a device, such as a cell phone with an inte 
grated screen, or the display screen may be separate from the 
device. Various embodiments of the methods described 
herein may be embodied in non-transitory computer readable 
media, such as storage medium 322, for execution by CPU 
302. Embodiments of the mobile device 300 may include an 
antenna interface 310 that provides a communication inter 
face to an antenna; a network connection interface 312 that 
provides a communication interface to a network. In certain 
embodiments, a camera interface 314 is provided that acts as 
a communication interface and provides functions for captur 
ing digital images from a camera. In certain embodiments, a 
sound interface 316 is provided as a communication interface 
for converting sound into electrical signals using a micro 
phone and for converting electrical signals into sound using a 
speaker. According to various embodiments, a random access 
memory (RAM) 318 is provided, where computer instruc 
tions and data are stored in a volatile memory device for 
processing by the CPU 302. 

According to an embodiment, the mobile device 300 
includes a read-only memory (ROM) 320 where invariant 
low-level systems code or data for basic system functions 
such as basic input and output (I/O), startup, or reception of 
keystrokes from a keyboard are stored in a non-volatile 
memory device. According to an embodiment, the mobile 
device 300 includes a storage medium 322 or other suitable 
type of memory (e.g. such as RAM, ROM, programmable 
read-only memory (PROM), erasable programmable read 
only memory (EPROM), electrically erasable programmable 
read-only memory (EEPROM), magnetic disks, optical disks, 
?oppy disks, hard disks, removable cartridges, ?ash drives), 
where the ?les include an operating system 324, application 
programs 326 (including, for example, a web browser appli 
cation, a widget or gadget engine, and or other applications, 
as necessary) and data ?les 328 are stored. According to an 
embodiment, the mobile device 300 includes a power source 
330 that provides an appropriate alternating current (AC) or 
direct current (DC) to power components. According to an 
embodiment, the mobile device 300 includes and a telephony 
subsystem 332 that allows the mobile device 300 to transmit 
and receive sound over a telephone network. The constituent 
devices and the CPU 302 communicate with each other over 
a bus 334. 

In accordance with various embodiments, the CPU 302 has 
appropriate structure to be a computer processor. In one 
arrangement, the computer CPU 302 is more than one pro 
cessing unit. The RAM 318 interfaces with the computer bus 
334 to provide quick RAM storage to the CPU 302 during the 
execution of software programs such as the operating system 
application programs, and device drivers. More speci?cally, 
the CPU 302 loads computer-executable process steps from 
the storage medium 322 or other media into a ?eld of the 
RAM 318 in order to execute software programs. Data is 
stored in the RAM 318, where the data is accessed by the 
computer CPU 302 during execution. In one con?guration, 
the device 300 includes at least 128 MB of RAM, and 256 MB 
of ?ash memory. 
The storage medium 322 itself may include a number of 

physical drive units, such as a redundant array of independent 
disks (RAID), a ?oppy disk drive, a ?ash memory, a USB 
?ash drive, an external hard disk drive, thumb drive, pen 
drive, key drive, a High-Density Digital Versatile Disc (HD 
DVD) optical disc drive, an internal hard disk drive, a Blu 
Ray optical disc drive, or a Holographic Digital Data Storage 
(HDDS) optical disc drive, an external mini-dual in-line 
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memory module (DIMM) synchronous dynamic random 
access memory (SDRAM), or an external micro-DIMM 
SDRAM. Such computer readable storage media allow the 
mobile device 300 to access computer-executable process 
steps, application programs and the like, stored on removable 
and non-removable memory media, to off-load data from the 
mobile device 300 or to upload data onto the mobile device 
300. A computer program product, such as one utilizing a 
communication system may be tangibly embodied in storage 
medium 322, which may comprise a machine-readable stor 
age medium. 

FIGS. 4-5 show a mobile device exhibiting noti?cation 
functionality. In FIG. 4, a portion of display 404 has been 
?lled with noti?cation center 406, which is displaying various 
noti?cations that were received by the mobile device. Noti? 
cation icons may also be shown on a status bar; however, since 
the noti?cation center 406 has been opened, the noti?cation 
icons on the status bar have been cleared. In this example, the 
?rst noti?cation is for an e-mail from Per Gesele, the second 
is for a chat or text message from Niklas Green, the third is for 
a missed incoming call from Tomas Ledin, the fourth is for a 
posting of PICASA photos by Niklas Green, and the ?fth is 
for a voice mail from Tomas Ledin. As shown, these noti? 
cations are organized from top to bottom in reverse chrono 
logical order. Selection by a user of any of the noti?cations 
will cause the corresponding application to be launched or 
made the focus on the device, with the item corresponding to 
the selected noti?cation displayed in the application. Alter 
natively, the user may select an application icon 422 to launch 
an application associated with a noti?cation. 

The user may employ a trackball 410 or may slide their 
?nger upward across the display to scroll down and see any 
additional messages not currently shown. An active applica 
tion area 414 is shown above the noti?cation center 406. The 
active application area 414 shows a reduced-area view of an 
application that was running in the forefront when the user 
selected to open the noti?cation center 406; in this example, 
a telephone call. A “close” tab 416 is shown visually at the 
bottom of the display 404. When a user selects close tab 416, 
the noti?cation center 406 will disappear from the display. 
The close tab 416 may take other forms, and the noti?cation 
center may also be closed by other means, such as the user 
dragging upward across it. 

FIG. 5 shows an example of the mobile device of FIG. 4 
employing an embodiment of the disclosed technology. The 
system, in this example, has updated the ranking model to 
provide a greater priority score to noti?cations associated 
with Niklas Green than to noti?cations associated with Per 
Gessle or Tomas Ledin, since the user has previously selected 
noti?cations associated with Niklas Green more often than 
noti?cations associated with Per Gessle or Tomas Ledin. The 
system determined a priority score associated with each noti 
?cation based on the updated ranking model. The noti?ca 
tions are output based on the determined priority scores. In 
this instance, the system has graphically emphasized the noti 
?cations associated with Niklas Green since they have a 
greater priority score associated with them than the priority 
score associated with Per Gessle or Tomas Ledin. Speci? 
cally, the noti?cations associated with Niklas Green were 
graphically emphasized by changing their position within the 
listing of noti?cations which is by default reverse-chrono 
logical. As discussed above, the priority score determination 
may be based, in whole or in part, on various other factors or 
characteristics; for example, source application. 

Certain embodiments of the disclosed technology are 
described above with reference to block and ?ow diagrams of 
systems and methods and/or computer program products 
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according to various embodiments of the disclosed technol 
ogy. It will be understood that one or more blocks of the block 
diagrams and ?ow diagrams, and combinations of blocks in 
the block diagrams and ?ow diagrams, respectively, can be 
implemented by computer-executable program instructions. 
Likewise, some blocks of the block diagrams and ?ow dia 
grams may not necessarily need to be performed in the order 
presented, or may not necessarily need to be performed at all, 
according to some embodiments of the disclosed technology. 

These computer-executable program instructions may be 
loaded onto a general-purpose computer, a special-purpose 
computer, a processor, or other programmable data process 
ing apparatus to produce a particular machine, such that the 
instructions that execute on the computer, processor, or other 
programmable data processing apparatus create means for 
implementing one or more functions speci?ed in the ?ow 
diagram block or blocks. These computer program instruc 
tions may also be stored in a computer-readable memory that 
can direct a computer or other programmable data processing 
apparatus to function in a particular manner, such that the 
instructions stored in the computer-readable memory pro 
duce an article of manufacture including instruction means 
that implement one or more functions speci?ed in the ?ow 
diagram block or blocks. As an example, embodiments of the 
disclosed technology may provide for a computer program 
product, comprising a computer-usable medium having a 
computer-readable program code or program instructions 
embodied therein, said computer-readable program code 
adapted to be executed to implement one or more functions 
speci?ed in the ?ow diagram block or blocks. The computer 
program instructions may also be loaded onto a computer or 
other programmable data processing apparatus to cause a 
series of operational elements or steps to be performed on the 
computer or other programmable apparatus to produce a 
computer-implemented process such that the instructions that 
execute on the computer or other programmable apparatus 
provide elements or steps for implementing the functions 
speci?ed in the ?ow diagram block or blocks. 

Accordingly, blocks of the block diagrams and ?ow dia 
grams support combinations of means for performing the 
speci?ed functions, combinations of elements or steps for 
performing the speci?ed functions and program instruction 
means for performing the speci?ed functions. It will also be 
understood that each block of the block diagrams and ?ow 
diagrams, and combinations of blocks in the block diagrams 
and ?ow diagrams, can be implemented by special-purpose, 
hardware-based computer systems that perform the speci?ed 
functions, elements or steps, or combinations of special-pur 
pose hardware and computer instructions. 

While certain embodiments of the disclosed technology 
have been described in connection with what is presently 
considered to be the most practical and various embodiments, 
it is to be understood that the disclosed technology is not to be 
limited to the disclosed embodiments, but on the contrary, is 
intended to cover various modi?cations and equivalent 
arrangements included within the scope of the appended 
claims.Although speci?c terms are employed herein, they are 
used in a generic and descriptive sense only and not for 
purposes of limitation. 
The patentable scope of certain embodiments of the dis 

closed technology is de?ned in the claims, and may include 
other examples that occur to those skilled in the art. Such 
other examples are intended to be within the scope of the 
claims if they have structural elements that do not differ from 
the literal language of the claims, or if they include equivalent 
structural elements with insubstantial differences from the 
literal language of the claims. 
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What is claimed is: 
1. A method, comprising: 
outputting, by a computing device and for display at a 

display device, a ?rst noti?cation and a second noti?ca 
tion, wherein the ?rst noti?cation is associated with a 
?rst priority score and a ?rst characteristic value, and the 
second noti?cation is associated with a second priority 

score; 
determining, by the computing device, a ?rst ranking 

model, the ?rst ranking model based at least in part on a 
plurality of weights, wherein each respective weight 
from the plurality of weights is associated with a respec 
tive characteristic type from a plurality of characteristic 
typ?s; 

receiving, by the computing device, an indication of a user 
input responsive to the second noti?cation; 

determining, by the computing device, a second ranking 
model based at least in part on the received indication of 
user input responsive to the second noti?cation and the 
?rst characteristic value associated with the ?rst noti? 
cation, wherein the indication of user input does not 
indicate the second priority score associated with the 
second noti?cation, and further wherein determining the 
second ranking model includes modifying at least a ?rst 
weight from the plurality of weights; 

determining, by the computing device, a third priority 
score associated with a third noti?cation by applying the 
second ranking model to the third noti?cation, the deter 
mining the third priority score based at least in part on an 
orientation of the display device; and 

outputting, by the computing device, for display at the 
display device, the third noti?cation, wherein the out 
putting is based on the third priority score, and wherein 
the third noti?cation is graphically emphasized based on 
the third priority score being greater than the ?rst prior 
ity score or the second priority score. 

2. The method of claim 1, wherein the plurality of charac 
teristic types comprises one or more of: 

sender, time, priority score, and noti?cation content. 
3. The method of claim 1, wherein determining the second 

ranking model is further based on a time at which the indica 
tion of user input is received. 

4. The method of claim 1, wherein determining the second 
ranking model is further based on a location of the computing 
device when the indication of user input is received. 

5. The method of claim 1, wherein the indication of user 
input is an absence of interaction with the second noti?cation. 

6. The method of claim 1, wherein the indication of user 
input is a selection of the second noti?cation. 

7. The method of claim 1, wherein the indication of user 
input instructs the computing device to dismiss the second 
noti?cation. 

8. The method of claim 1, wherein the third noti?cation is 
represented by a graphic, and wherein graphically emphasiz 
ing the third noti?cation comprises enlarging at least a portion 
of the graphic. 

9. The method of claim 1, wherein the ?rst noti?cation, the 
second noti?cation and the third noti?cation are each repre 
sented by a respective graphic, the respective graphics each 
have a respective position in an ordered list, the respective 
positions of the respective graphics in the ordered list based 
on the priority score of the corresponding noti?cations. 

10. The method of claim 1, wherein the determination of 
the third priority score is based at least in part on the display 
device’s orientation. 
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11. The method of claim 1, wherein the determination of 

the third priority score is based at least in part on an applica 
tion currently being accessed on the computing device. 

12. The method of claim 1, further comprising representing 
the third noti?cation as a characteristic vector based on a third 
characteristic value associated with the third noti?cation. 

13. The method of claim 12, wherein applying the second 
ranking model to the third noti?cation comprises applying the 
characteristic vector to the second ranking model. 

14. The method of claim 1, wherein the second ranking 
model is determined at least in part with an incremental 
ranker. 

15. The method of claim 1, further comprising requesting 
explicit user feedback indicative of whether a prioritization 
determination is correct. 

16. The method of claim 1, wherein the indication of user 
input is a selection of a noti?cation other than the second 
noti?cation. 

17. A system, comprising: 
a computing device con?gured to: 

output, for display at a display device, a ?rst noti?cation 
and a second noti?cation, wherein the ?rst noti?ca 
tion is associated with a ?rst priority score and a ?rst 
characteristic value, and the second noti?cation is 
associated with a second priority score; 

determine a ?rst ranking model, the ?rst ranking model 
based at least in part on a plurality of weights, wherein 
each respective weight from the plurality of weights is 
associated with a respective characteristic type from a 
plurality of characteristic types; 

receive an indication of a user input responsive to the 

second noti?cation; 
determine a second ranking model based at least in part 

on the received indication of user input responsive to 
the second noti?cation and the ?rst characteristic 
value associated with the ?rst noti?cation, wherein 
the indication of user input does not indicate the sec 
ond priority score associated with the second noti? 
cation, and further wherein determining the second 
ranking model includes modifying at least a ?rst 
weight from the plurality of weights; 

determine a third priority score associated with a third 
noti?cation by applying the second ranking model to 
the third noti?cation, the determining the third prior 
ity score based at least in part on an orientation of the 
display device; and 

output, for display at the display device, the third noti 
?cation, wherein the outputting is based on the third 
priority score, and wherein the third noti?cation is 
graphically emphasized based on the third priority 
score being greater than the ?rst priority score or the 
second priority score. 

18. The system of claim 17, wherein the plurality of char 
acteristic types comprises one or more of: source application, 
sender, time, priority score, and noti?cation content. 

19. The system of claim 17, wherein the determination of 
the third priority score is based at least in part on an applica 
tion currently being accessed on the computing device. 

20. A non-transitory computer-readable storage medium 
with an executable program stored thereon, wherein the pro 
gram instructs a data processor to perform the following 
steps: 

output, for display at a display device, a ?rst noti?cation 
and a second noti?cation, wherein the ?rst noti?cation is 
associated with a ?rst priority score and a ?rst charac 
teristic value, and the second noti?cation is associated 
with a second priority score; 
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determine a ?rst ranking model, the ?rst ranking model 
based at least in part on a plurality of weights, wherein 
each respective weight from the plurality of weights is 
associated with a respective characteristic type from a 
plurality of characteristic types; 

receive an indication of a user input responsive to the 
second noti?cation; 

determine a second ranking model based at least in part on 
the received indication of user input responsive to the 
second noti?cation and the ?rst characteristic value 
associated with the ?rst noti?cation, wherein the indica 
tion of user input does not indicate the second priority 
score associated with the second noti?cation, and fur 
ther wherein determining the second ranking model 
includes modifying at least a ?rst weight from the plu 
rality of weights; 

determine a third priority score associated with a third 
noti?cation by applying the second ranking model to the 
third noti?cation, the determining the third priority 
score based at least in part on an orientation of the 
display device; and 

output, for display at the display device, the third noti?ca 
tion, wherein the outputting is based on the third priority 
score, and wherein the third noti?cation is graphically 
emphasized based on the third priority score being 
greater than the ?rst priority score or the second priority 
score. 
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