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(57) ABSTRACT 

Methods and apparatus related to identifying a plurality of 
user locations, determining an activity of the user based on the 
identified user locations, and providing information to the 
user based on the determined activity of the user. In some 
implementations, the information may be a user activity Sug 
gestion for a user to perform. In some implementations, the 
information may be provided to the user in response to input 
from the user. In some implementations, the input may be a 
search query and the information may be search results. In 
Some implementations, the input may be a partial query and 
the information may be query suggestions. 

115 

Location Recognition 
Engine 

y/ 

A 
A 120 

N 

Activity Suggestion 
Engine 

105 

110 Computing Device 
--- Browser 

  



US 2015/0006290 A1 Jan. 1, 2015 Sheet 1 of 7 Patent Application Publication 

I "OIH 
I0 I 

?I I 



Patent Application Publication Jan. 1, 2015 Sheet 2 of 7 US 2015/0006290 A1 

  



Patent Application Publication Jan. 1, 2015 Sheet 3 of 7 US 2015/0006290 A1 

  



Patent Application Publication Jan. 1, 2015 Sheet 4 of 7 US 2015/0006290 A1 

420 L1 400 

a is 
> - 405 

425 L3 

L5 

410 

FIG. 4 



US 2015/0006290 A1 Jan. 1, 2015 Sheet 5 of 7 Patent Application Publication 



Patent Application Publication Jan. 1, 2015 Sheet 6 of 7 US 2015/0006290 A1 

Based on your recent hiking, you may be interested in 
Shopping at: 

Sports Store 
1234. Anonymous Lane 
Example City, State - 41103 
Distance from your current location 0.5 mi. 

8 reviewS available 

Rating: **** 

F.G. 6 
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There are several movies playing nearby: 

Movie Theater 
567 Main Street 
Example City, State - 41103 
Distance from your current location: 0.3 miles. 

Movie 1: Rated R; Showtimes: 1:30, 4:00, 7:30 

Movie 2: Rated PG; Showtimes: 12:10, 2:05, 5:15 

Movie 3: Rated R; Showtimes: 11:50, 1:55, 5:30, 9:15 

FIG 7 
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PROVIDING INFORMATION TO A USER 
BASED ON DETERMINED USERACTIVITY 

CROSS-REFERENCE TO RELATED 
DOCUMENTS 

0001. This application claims the benefit of U.S. Provi 
sional Application No. 61/840,374, filed Jun. 27, 2013, and 
entitled “Providing Information to a User Based on Deter 
mined User Activity,” which is hereby incorporated by refer 
ence in its entirety. 

BACKGROUND 

0002 This specification is directed generally to providing 
information to a user based on a determined user activity. The 
user activity may be determined based on a plurality of user 
locations. 
0003 Information is often provided to a user based on a 
ranking of the information and/orageographic location of the 
user. For example, Suggestions to visit locations are often 
provided based on a ranking of the locations and/or geo 
graphic location of the locations. For example, a particular 
restaurant that is geographically close to a user may be rec 
ommended to a user as a potential restaurant that the user may 
enjoy. 

SUMMARY 

0004. The present disclosure is directed to methods and 
apparatus for identifying a plurality of user locations over a 
time period, determining a user activity based on the user 
locations, and providing information based on the determined 
user activity. In some implementations, the provided infor 
mation may be a user activity Suggestion. In some implemen 
tations, the provided information may be search results that 
are responsive to a search query. In some implementations, 
the provided information may be query suggestions that are 
responsive to a query of the user. 
0005. In some implementations, a method is provided that 
includes the steps of identifying, utilizing one or more pro 
cessors, a plurality of user locations over a time period; deter 
mining, utilizing one or more of the processors, a user activity 
based on the user locations; determining, utilizing one or 
more of the processors, a user activity Suggestion based on the 
determined user activity; and providing, utilizing one or more 
of the processors, the user activity Suggestion as a recommen 
dation to the user. 
0006. This method and other implementations of technol 
ogy disclosed herein may each optionally include one or more 
of the following features. 
0007. The user activity may be based on the time period. 
The user activity may be based on distance traveled between 
two or more of the user locations over the time period. 
0008. The user activity may include a mode of transporta 
tion and the user activity Suggestion may be conducive to the 
mode of transportation. The mode of transportation may be 
public transportation and the step of determining the user 
activity Suggestion based on the determined user activity may 
include determining that the user activity Suggestion is within 
a threshold distance of one or more public transportation 
routes. The mode of transportation may be walking and the 
step of determining the user activity Suggestion based on the 
determined user activity may include determining that the 
user activity Suggestion is within a threshold walking distance 
of one or more of the user locations. 
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0009. The method may further include the step of deter 
mining a time spent at a given location of the user locations, 
and determining the user activity Suggestion based on the 
determined user activity may include determining the user 
activity based on the time spent at the given location. The 
method may further include the steps of determining the user 
activity Suggestion is a first user activity Suggestion when the 
time spent at the given location satisfies a threshold; and 
determining the user activity Suggestion is a second user 
activity Suggestion when the time spent at the given location 
fails to satisfy the threshold. The given location may be a 
restaurant, the second user activity Suggestion may be dining 
at another restaurant and the first user activity Suggestion may 
be unrelated to having a full meal at a restaurant. 
0010. The method may further include the step of deter 
mining a route to reach an activity location that is associated 
with the user activity Suggestion and the route to the activity 
location may be within a threshold detour distance of the one 
or more user locations. 

0011. In some implementations, a method is provided that 
includes the steps of identifying, utilizing one or more pro 
cessors, a plurality of user locations over a time period; deter 
mining, utilizing one or more of the processors, a user activity 
based on the user locations; receiving, utilizing one or more of 
the processors, a user input; providing, utilizing one or more 
of the processors, one or more results for the user input based 
on the determined user activity. 
0012. The user input may be a search query. The one or 
more results may be search results responsive to the search 
query. The search results may be ranked based on the deter 
mined user activity. The method may further include the step 
of modifying the search query based on the user activity when 
the search results are responsive to the modified search query. 
The one or more results may be query Suggestions for the 
search query. The query suggestions may be ranked based on 
the determined user activity. The method may further include 
the step of generating one or more of the query Suggestions 
based on the determined user activity. 
0013. Other implementations may include a non-transi 
tory computer readable storage medium storing instructions 
executable by a processor to perform a method Such as one or 
more of the methods described herein. Yet another implemen 
tation may include a system including memory and one or 
more processors operable to execute instructions, stored in 
the memory, to perform a method such as one or more of the 
methods described herein. 

0014 Particular implementations of the subject matter 
herein provide information based on a determined activity of 
a user. A user activity may be one or more actions in which the 
user is engaged that may be determined based on identifying 
one or more user locations over a time period. The provided 
information may be, for example, a user activity Suggestion, 
search results, and/or a query Suggestion. 
0015. It should be appreciated that all combinations of the 
foregoing concepts and additional concepts discussed in 
greater detail herein are contemplated as being part of the 
inventive subject matter disclosed herein. For example, all 
combinations of claimed Subject matter appearing at the end 
of this disclosure are contemplated as being part of the inven 
tive subject matter disclosed herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0016 FIG. 1 is a block diagram of an example environ 
ment in which information may be provided to a user based on 
a user activity determined based on a plurality of user loca 
tions. 
0017 FIG. 2 is a flow chart illustrating an example method 
of providing activity Suggestions to a user based on a deter 
mined user activity. 
0018 FIG.3 is a flow chart illustrating an example method 
of providing results to a user based on a determined user 
activity. 
0019 FIG. 4 is an example map of multiple locations and 
paths between the locations. 
0020 FIG. 5 illustrates a block diagram of an example 
computer system. 
0021 FIG. 6 illustrates an example suggestion provided to 
a U.S. 

0022 FIG. 7 illustrates another example suggestion pro 
vided to a user. 

DETAILED DESCRIPTION 

0023. A user may be performing one or more activities, 
and may be present at multiple locations over a time period 
while performing the one or more activities. User activities 
may include a mode of transportation, Such as riding a 
bicycle, walking, hiking, riding in a car, and/or travelling by 
public transportation, for example. In some implementations, 
a user activity may be an intended purpose for the user to 
travel between locations, such as shopping, going home, 
going to work, and/or going on a business trip, for example. 
0024. A user may be provided information based on a 
determined activity of the user. For example, the provided 
information may be a user activity Suggestion to perform a 
second activity while the user is performing a determined 
activity. Also, for example, a user may be provided with a user 
activity Suggestion to perform based on a previously deter 
mined user activity. Also, for example, the provided informa 
tion may be results that are responsive to input of a user and 
that are related to the determined activity of the user, such as 
search results and/or query Suggestions. 
0025 Referring to FIG. 4, an example map of multiple 
locations and paths between the locations is provided. The 
locations and paths of FIG. 4 will be used throughout this 
specification to illustrate examples. In some examples, the 
locations L1, L2, L3, L4, L5, and L6 may be locations where 
the presence of a user is identified utilizing one or more 
methods and/or apparatus described herein. In some 
examples, one or more of the locations L1 through L6 may be 
locations where a user activity Suggestion may be performed. 
In some examples, one or more of paths 400, 405, 410, 415, 
420, and 425 may be paths where a user is performing one or 
more user activities and the path and/or the one or more user 
activities may be determined utilizing one or more methods 
and/or techniques described herein. In some examples, one or 
more of paths 400, 405, 410, 415,420, and 425 may be paths 
that a user may traverse to arrive at a location where an 
activity Suggestion may be performed. 
0026 Referring to FIG. 1, a block diagram is provided of 
an example environment in which information may be pro 
vided to a user based on a user activity determined based on a 
plurality of user locations. The environment includes a com 
puting device 105 with browser 110, a location recognition 
engine 115, an activity Suggestion engine 120, a query engine 
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125, and a content database 130. In this specification, the term 
“database' will be used broadly to refer to any collection of 
data. The data of the database does not need to be structured 
in any particular way, or structured at all, and it can be stored 
on storage devices in one or more locations. Thus, for 
example, the content database 130 may include multiple col 
lections of data, each of which may be organized and accessed 
differently. The environment also includes a communication 
network 101 that enables communication between various 
components of the environment. The communication net 
work 101 facilitates communication between the various 
components in the environment. In some implementations, 
the communication network 101 may include the Internet, 
one or more intranets, and/or one or more bus Subsystems. 
The communication network 101 may optionally utilize one 
or more standard communications technologies, protocols, 
and/or inter-process communication techniques. 
0027. The computing device 105 executes one or more 
applications and may include hardware and/or Software to 
enable identification of the geographic location of the com 
puting device 105. The computing device 105 may be, for 
example, a desktop computer, a laptop computer, a cellular 
phone, a Smartphone, a personal digital assistant (PDA), a 
wearable computing device (e.g., digital watch, earpiece, 
glasses), a tablet computer, a navigation system, and/or 
another computing device. The computing device 105 
includes memory for storage of data and Software applica 
tions, a processor for accessing data and executing applica 
tions, and components that facilitate communication over the 
communication network 101. In some implementations, the 
computing device 105 may include a web browser 110. The 
operations performed by the computing device 105 may be 
distributed across multiple computer systems. 
0028. As discussed herein, in some implementations, 
location recognition engine 115, activity Suggestion engine 
120, and/or query engine 125 may identify one or more prop 
erties associated with one or more entities from an entity 
database. Such as content database 130. In some implemen 
tations, entities are topics of discourse. In some implementa 
tions, entities are persons, places, concepts, and/or things that 
can be referred to by a text fragment (e.g., a term or phrase) 
and are distinguishable from one another (e.g., based on 
context). For example, the text “bush” may potentially refer to 
multiple entities such as President George Herbert Walker 
Bush, President George Walker Bush, a shrub, and the rock 
band Bush. Also, for example, the text “sting may refer to the 
musician Gordon Matthew Thomas Sumner or the wrestler 
Steve Borden. 
0029. In some implementations, an entity may be refer 
enced by a unique entity identifier that may be used to identify 
the entity. The unique entity identifier may be associated with 
one or more properties associated with the entity. For 
example, in some implementations, the content database 130 
may include properties associated with unique identifiers of 
one or more entities. For example, a unique identifier for the 
entity associated with the wrestler Steve Borden may be asso 
ciated with a name oralias property of "Sting, anotheralias 
property of “Steve Borden', and/oran occupation property of 
“wrestler” in the content database 130. Additional and/or 
alternative properties may be associated with an entity in one 
or more databases such as content database 130. 
0030. In some implementations, a plurality of locations 
for a user may be identified to determine a user activity. In 
Some implementations, the location recognition engine 115 
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may identify the plurality of locations of the user. The loca 
tion recognition engine 115 may identify a location where a 
user is present utilizing, for example, GPS, Wi-Fi signals, 
cellular phone triangulation, RFID, and/or user check-ins at 
locations. The term “check-in, as used herein, includes a 
user-approved and/or user-initiated indication of a visit to a 
location. For example, a user at a Location A may be pro 
vided, via a mobile computing device, with an option to verify 
that the user is at Location A. For example, the option to verify 
may be in the form of a prompt provided to the user, Such as, 
for example, “Would you like to check-in to your current 
location?” along with a list of selectable options including 
“LocationA'. “Location B, and “Location C. The user may 
select “Location A' in response to the prompt to check-in to 
Location A. Also, for example, a user may choose to auto 
matically check-in to one or more locations visited by the 
user. For example, locational data may indicate that the user is 
at Location A, and the user, via a mobile computing device, 
may automatically check-in to Location A. Additional and/or 
alternative techniques to check-in to a geographical location 
may be utilized. 
0031. In some implementations, user locations may be 
detected via one or more hardware components of the com 
puting device 105. For example, location recognition engine 
115 may identify the location of a user by receiving signals 
that are indicative of the position of the user and/or the posi 
tion of the computing device 105. In some implementations, 
location recognition engine 115 may be included with one or 
more applications that are executing on computing device 
105. For example, location recognition engine 115 may be 
combined with hardware and/or software on computing 
device 105 to identify the location of the computing device 
105 based on a signal that indicates the location of the com 
puting device 105. Such as one or more signals as described 
herein. In some implementations, location recognition engine 
115 may receive location information from hardware and/or 
Software that is executing on computing device 105 via com 
munication network 101. 

0032. In some implementations, user locations may be 
identified by the location recognition engine 115 on a peri 
odic basis. Such as every 30 seconds. In some implementa 
tions, user locations may be identified by the location recog 
nition engine 115 asynchronously, such as when the user is 
detected as changing location by more than 100 feet. In some 
implementations, location engine 115 may identify a user 
location based on data that is provided to the location recog 
nition engine 115 when the user is stationary for a time period 
and/or has arrived at a waypoint while moving. For example, 
location recognition engine 115 may identify a user location 
when the user has stopped for more than five minutes before 
changing locations. In some implementations, a user location 
may be identified based on active notifications from a user, 
Such as a user checking into a location when the user has 
arrived and/or left a location. 

0033. In some implementations, a user location may iden 
tified based on triangulation and/or other techniques utilizing 
one or more RF signals. For example, computing device 105 
may be identified by multiple cellular phone towers and the 
user location may be approximated based on triangulation of 
the cellular signals. Also, for example, computing device 105 
may determine a user location based on a broadcast signal 
from the location that includes information about the loca 
tion, such as an RFID signal with encoded location informa 
tion. For example, the encoded location information may 
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include an encoded name, address and/or global position of 
the location, which may be provided to location recognition 
engine 115. 
0034. In some implementations, the type of location 
where a user is located may be determined by location rec 
ognition engine 115. In some implementations, the type of 
location may be a type of physical location, Such as a restau 
rant, a gym, a bus stop, a park, a school, a theater, a depart 
ment store, or a laundry service. In some implementations, 
the type of location may be determined via one or more 
databases such as content database 130. For example, in some 
implementations, a location database may include a listing of 
entities associated with a physical location. In some imple 
mentations, the location recognition engine 115 may identify 
an entity that is mapped to a physical location identified by the 
user location. A user location may include, for example, one 
or more of a textual address, a latitude longitude pair, and an 
address identifier. Also, for example, the location recognition 
engine 115 may identify an Italian restaurant in downtown 
Chicago and identify its physical address via content database 
130. In some implementations, location recognition engine 
115 may determine the activity of the user based on an action 
that may be performed at the user location. For example, a 
user at a department store may be determined to be shopping; 
a user at a restaurant may be determined to be eating; etc. 
0035. In some implementations, a user activity may be 
determined for a user based on an amount of time spent at a 
location. For example, a user may be identified as spending an 
hour at a location that has been identified as a shopping 
location, and the user may be subsequently identified as being 
at a second location that is a shopping location for an amount 
of time that is indicative of shopping. Location recognition 
engine 115 may determine that the user is shopping based on 
the identified locations of the user that are shopping locations 
for a time period at each location that is indicative of shop 
ping. Also, for example, a user may be identified at multiple 
retail locations less than a threshold amount of time that is 
indicative of shopping, Such as a user being identified at 
multiple shopping locations that are in close proximity of a 
path of the user for a time that is less than an amount of time 
that is indicative of shopping. In those instances, the location 
recognition engine 115 may determine that the user is travel 
ling through and not shopping in an area where a number of 
stores are in close proximity to the path of the user. 
0036. In some implementations, the activity that is deter 
mined for the user may be the mode of transportation of the 
user. Modes of transportation may include walking, hiking, 
bicycling, car travel, bus travel, and air travel, for example. In 
Some implementations, the mode of transportation may be 
determined based on the speed at which a user is moving. The 
speed of a user may be determined based on the time it takes 
for a user to travel between two points or more that are 
separated by an identifiable distance. For example, referring 
to FIG. 4, the location recognition engine 115 may identify 
that the user has traveled between L5 and L6, that path 410 is 
one mile, and that the user took 60 seconds to travel between 
the two locations. The location recognition engine 115 may 
determine that the user is traveling approximately 60 miles 
per hour and that the user is traveling by car and/or bus 
between the locations based on the determined speed of the 
user between the locations (i.e., 60 miles per hour). Also, for 
example, location recognition engine 115 may identify that 
the user was located at L5 and L6 ten minutes apart and 
determine that the user is traveling at six miles per hour. 
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Location recognition engine 115 may determine that the user 
is walking, jogging, or riding a bicycle between the points 
based on the determined speed of the user. 
0037. In some implementations, location recognition 
engine 115 may determine a mode of transportation based on 
multiple determined speeds of the user along a path. Location 
recognition engine 115 may determine the mode of transpor 
tation of the user more accurately as more speed determina 
tions are considered. For example, referring to FIG. 4, loca 
tion recognition engine 115 may determine that the user is 
traveling 60 miles per hour between L6 and L5, 5 miles per 
hour between L5 and L4, and 55 miles per hour between L4 
and L1. In some implementations, location recognition 
engine 115 may take into account an average speed of a user 
along a path that includes multiple locations to determine the 
mode of transportation of the user. For example, location 
recognition engine 115 may determine that the user is travel 
ing by car or bus between L6 and L1 based on the average 
speed of the user on the path of 410 to 405 to 400, and not 
based on the individual determined speeds between locations 
along the path in order to take into account the possible 
variations of speed of a mode of transportation due to, for 
example, traffic congestion, traffic lights, and/or varying 
speed limits. Alternatively or additionally, location recogni 
tion engine 115 may take into account the variations of speeds 
between locations to determine the mode of transportation of 
the user. For example, location recognition engine 115 may 
identify L5 and L4 as bus stop locations that are near each 
other and determine that the user is travelling by bus based on 
a speed indicative of travelling by bus from L6 to L5, a speed 
indicative of walking between the bus stops at L5 and L4, and 
boarding and travelling by a second bus from L4 to L1. 
0038. In some implementations, the type of locations 
where a user is identified may be utilized to determine the 
likely transportation mode of the user. For example, location 
recognition engine 115 may identify that the user may be 
traveling by car or bus based on the calculated speed of the 
user between two points. Additionally, location recognition 
engine 115 may identify that multiple locations on the path on 
which the user is traveling are associated with locations on a 
bus route. Based on an identified path of the user that follows 
a series of bus stops, location recognition engine 115 may 
determine that the user is more likely traveling by bus rather 
than car. Also, for example, location recognition engine 115 
may identify a plurality of locations for the user that are 
indicative of the bus route, and determine that the user is not 
traveling by bus if one or more Subsequent locations of the 
user is not located on abus route. Also, for example, location 
recognition engine 115 may determine that the user is walk 
ing and/or riding a bicycle if the locations where the user is 
identified are not identified as a traffic road and/or if the 
locations are on a pedestrian-only path. Also, for example, a 
user may be determined to be traveling by train if the locations 
are on a train-only path. Also, for example, a user may be 
identified at a bus stop for a time period that is indicative of 
waiting for a bus followed by a period of traveling 30 miles 
per hour, and location recognition engine 115 may determine 
that the user is traveling by bus. Also, for example, location 
recognition engine 115 may determine that the user is travel 
ing by bus based on the presence of the user at one or more bus 
stops at times that a known bus route timetable indicates that 
a bus should be located at those bus stops. 
0039. In some implementations, one or more sensors may 
be utilized to determine the user activity but do not necessar 
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ily identify a particular user location. The sensors may be 
utilized in combination with one or more user locations to 
determine the user activity or may be independently utilized 
to determine user activity. For example, an accelerometer 
may be utilized to determine the transportation mode of the 
user. An accelerometer may be included in the hardware 
components of a computing device, such as computing device 
105. An accelerometer may be utilized to determine subtle 
movements of the user. The force and/or frequency of move 
ments of the user determined via the accelerometer may be 
utilized to determine, for example, whether a user is walking, 
running, or riding a bicycle. An accelerometer may detect 
lighter body movements with less frequency when a user is 
walking than when the user is jogging based on the body 
movements of the user (i.e., faster movements when jogging). 
Also, for example, an accelerometer may detect Smoother 
movements of a user when the user is bicycling, riding a bus, 
and/or driving a car. 
0040. In some implementations, location recognition 
engine 115 may determine multiple user activities in which a 
user may be engaged. For example, location recognition 
engine 115 may determine that the user is traveling 60 miles 
per hour between L6 and L5, 5 miles per hour between L5 and 
L4, and 55 miles per hour between L4 and L1. Location 
recognition engine 115 may determine that the user may be 
potentially travelling by car based on the average and/or 
overall speed of the user on the route from L6 to L1. Addi 
tionally, location recognition engine 115 may identify L5 and 
L4 as bus stop locations that are near each other and deter 
mine that the user may be potentially travelling by bus based 
on the user movements and speeds that are indicative of 
travelling by bus as described herein. In some implementa 
tions, location recognition engine 115 may identify a more 
likely user activity based on additional information. For 
example, location recognition engine 115 may identify addi 
tional locations of the user to determine if the user is travelling 
between locations on a bus route. Also, for example, location 
recognition engine 115 may determine that the user is more 
likely to be travelling by bus based on identified preferences 
of the user that indicate that the user often travels by public 
transportation. Also, for example, location recognition 
engine 115 may determine that the user is more likely to be 
traveling by bus based on known bus route timetables and the 
time that the user is located at locations that are bus stops. 
0041. In some implementations, multiple activities may 
be performed by the user simultaneously, and the multiple 
user activities may be determined by the location recognition 
engine 115. For example, location recognition engine 115 
may determine that the user is shopping based on identifying 
L1 and L2 as shopping locations where the user was located 
for a threshold amount of time that is indicative of shopping. 
Additionally, location recognition engine 115 may determine 
that the user is walking based on the determined speed of the 
user on path 420. In some implementations, activity Sugges 
tion engine 120 may provide the user with a user activity 
Suggestion that is related to multiple activities, such as walk 
ing to a different shopping location that is within a threshold 
walking distance to the user location. For example, location 
recognition engine 115 may determine that the user is shop 
ping and located at L1, and activity Suggestion engine 120 
may provide the user with the user activity Suggestion of 
shopping at L3 based on identifying L3 as a shopping location 
and determining that path 415 is less than a threshold walking 
distance from L1. 
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0042. In some implementations, multiple user activities 
that may not be performed simultaneously may be deter 
mined and location recognition engine 115 may determine a 
confidence level for each user activity that indicates the like 
lihood that the associated user activity is the activity that the 
user is performing. For example, the user may be determined 
to be shopping and/or eating at a restaurant based on the user 
spending a threshold time at a portion of a mall that includes 
both shopping areas and dining areas, and the location rec 
ognition engine 115 may determine that the user is more 
likely to be shopping than eating based on one or more fac 
tors. Such as the time spent at the location, attributes that are 
associated with the user, trends of other users that have visited 
the location, and/or the time of day. Confidence levels may be 
utilized by one or more components to provide information to 
the user. For example, confidence levels may be utilized by 
the query engine 125 to rank search results and/or query 
Suggestions. Also, for example, activity Suggestion engine 
120 may provide an activity Suggestion to a user based the 
user activity with the highest confidence level when multiple 
potential activities have been identified for the user. 
0043 Information may be provided to a user based on one 
or more determined activities of the user. In some implemen 
tations, the information may be an activity Suggestion and 
activity Suggestion engine 120 may provide the activity Sug 
gestion to a user via one or more applications that are execut 
ing on computing device 105, such as browser 110. In some 
implementations, the information may be one or more search 
results that are responsive to input from the user. In some 
implementations, the information may be one or more query 
Suggestions based on a partial query that is entered by the 
user. Search results and/or query Suggestions may be pro 
vided to the user by query engine 125 via an application 
executing on computing device 105, such as browser 110. In 
Some implementations, a user may be provided with one or 
more of an activity Suggestion, a query Suggestion, and/or 
search results. For example, web browser 110 may be utilized 
to provide the user with search results based on a determined 
activity and an application on computing device 105 may 
provide the user with an activity Suggestion based on the same 
determined activity. 
0044 An activity suggestion may be identified based on 
the determined activity of the user. The activity Suggestion 
may be provided to the user on one or more computing 
devices that share characteristics with computing device 105. 
For example, the user may be notified of an activity Sugges 
tion on computing device 105 via communication network 
101. In some implementations, the computing device 105 that 
is initially utilized to determine the user activity may be 
different than the computing device 105 that is utilized to 
provide a notification. For example, a user activity may be 
identified based on GPS signals that are received by a cellular 
phone and a user activity Suggestion may be provided to the 
user on a desktop computer. 
0.045. In some implementations, a user activity Suggestion 
may be provided that may be performed while the user is 
performing the determined user activity. For example, the 
user may be determined to be riding a bus, and the user may 
be provided with a user activity Suggestion to transfer to a 
different bus based on the determined activity of riding a bus 
and the identified presence of the user near a location that is 
determined to be abus transfer location on the bus route. Also, 
for example, a user may be determined to be shopping and 
may be provided with an activity Suggestion of visiting a 
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particular store where the user has indicated an interest in 
visiting and/or that is near the location of the user. Also, for 
example, the user may be identified as traveling by car and the 
user may be provided with a location to purchase gas based on 
the user activity of traveling by car. 
0046. In some implementations, activity Suggestion 
engine 120 may identify multiple user activity Suggestions for 
a user for a determined user activity and determine the activity 
Suggestion to provide to the user only when the activity Sug 
gestion engine 120 is provided additional information. For 
example, location recognition engine 115 may determine that 
a user is at a restaurant location. Activity Suggestion engine 
120 may identify a user activity Suggestion of going to a 
different restaurant for dinner if the user is determined to beat 
the restaurant less than a threshold time that is indicative of 
having a full meal at the restaurant (e.g., the user may have 
had only appetizers and/or drinks, the user may not have been 
able to get a table). Also, for example, activity suggestion 
engine 120 may identify a user activity Suggestion of going to 
a movie only when the time that the user spent at the restau 
rant location is indicative of the user having a full meal. 
0047. In some implementations, a user activity Suggestion 
may be provided to the user based on whether a threshold 
distance between a location of the user and a location where 
the provided activity Suggestion may be performed satisfies a 
threshold distance. The threshold distance between the loca 
tion where a user activity Suggestion may be performed and 
the location of the user may be based on the type of activity 
that the user is performing. For example, the user may be 
determined to be travelling by car and the threshold distance 
for a user activity Suggestion when traveling by car may be, 
for example, 5 miles. In Such situations, the user may be 
provided with a location where a product may be purchased 
that the user has previously indicated an interestin purchasing 
that is within 1 mile from the current location of the user. 
Also, for example, the user may be determined to be walking 
and the threshold distance for a user activity Suggestion when 
walking may be, for example, 0.5 miles. In Such situations, 
the user may not be provided with a location where a product 
may be purchased when the location is 1 mile from the user 
location. Also, for example, referring to FIG. 4, a user may be 
determined to be shopping at L1 and both L2 and L4 may be 
shopping locations, where L2 is within a threshold walking 
distance from L1 and L4 is not within a threshold walking 
distance from L1 but within a threshold driving distance of 
L1. An activity Suggestion of shopping at L2 may be provided 
to the user if the user is determined to be walking or travelling 
by car, and L4 may be provided as a shopping location only 
when the user is determined to be travelling by car. 
0048. In some implementations, threshold distances may 
be set for a mode of transportation. For example, the threshold 
distance for walking may be set as 0.5 miles for all circum 
stances. In some implementations, a user may set threshold 
distances for modes of transportation. For example, a user 
may set the threshold distance between a user location and a 
location where a user activity Suggestion may be performed 
as 1 mile when the user is determined to be walking and 5 
miles when the user is determined to be driving. In some 
implementations, a threshold distance may be based on the 
general area where a user is determined as being located. In 
Some implementations, a threshold distance may be deter 
mined based on information that is known about the deter 
mined location of the user and the location where a user 
activity Suggestion may be performed. For example, a user 
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location and a user activity Suggestion location may be deter 
mined to be located in a rural area and the threshold distance 
for a user that is determined to be walking may be adjusted, 
such as setting the threshold distance to 0.2 miles. Also, for 
example, a threshold distance may be adjusted to 0.5 miles 
when the user is determined to be walking in a metropolitan 
area based on an identified tendency of users to walk greater 
distances in metropolitan areas than in rural areas. 
0049. In some implementations, location recognition 
engine 115 may determine a route that a user is travelling and 
activity Suggestion engine 120 may provide the user with 
activity Suggestions that are within a threshold diversion dis 
tance of the determined route. A route may be determined 
based on, for example, the presence of the user at multiple 
locations that are on a route that the user has previously 
traveled and/or user locations that are on a route that is com 
monly traveled by other users. For example, a user may be 
determined to be traveling from L6 to L3 via a path from 410 
to 415 utilizing paths 405 and 400, based on identifying that 
the user commonly travels between those points and that the 
user has been identified at L6 and then L5. Activity Suggestion 
engine 120 may provide the user with a user activity that may 
be performed at L2 if the distance from L2, which is not on the 
route of the user, to L1 and/or L3, is within a threshold 
diversion distance from the determined path. 
0050. As another example, location recognition engine 
115 may determine that the user is travelling by public trans 
portation, Such as by bus. Activity Suggestion engine 120 may 
identify the location of one or more bus stops that are on the 
bus route that the user is travelling and provide user activity 
Suggestions to the user that are within a threshold walking 
distance from a bus stop and not provide user activity Sug 
gestions that may be withina threshold walking distance from 
the route, but at a location on the bus route where the user may 
not be able to exit the bus. 
0051. In some implementations, the activity suggestion 
engine 120 may determine whether a user activity may be 
performed by the user while the user is travelling by the 
determined mode of transportation. For example, activity 
Suggestion engine 120 may determine that a user has interest 
in purchasing a microwave. Activity Suggestion engine 120 
may provide the user with the user activity Suggestion of 
purchasing a microwave when the user is determined to be 
driving within a threshold distance of an appliance store. 
Alternatively, the user may not be provided with the user 
activity Suggestion of purchasing a microwave if the user is 
determined to be walking within a threshold distance from an 
appliance store based on the likely lack of desire of a user that 
is walking to transport a microwave. Also, for example, a user 
may not be provided with the user activity Suggestion of 
eating at a fine dining restaurant when the user is determined 
to be jogging. 
0.052 In some implementations, an activity Suggestion 
may be provided to the user after the user has performed a 
determined user activity. The location recognition engine 115 
may store information about determined user activities of the 
user in content database 130, and a user activity Suggestion 
that is based on the determined user activity may be provided 
to the user at a later time. For example, the user may be 
determined to be hiking based on identifying that the user was 
walking in an area that is common for hiking. Activity Sug 
gestion engine 120 may provide the user with a user activity 
Suggestion of shopping for hiking gear at a later time when the 
user is within a threshold distance from a store that sells 
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hiking gear based on the previously determined user activity 
of hiking and a likelihood that a user that has hiked in the past 
may have interestin purchasing items related to the activity of 
hiking. In some implementations, activity suggestion engine 
120 may provide the user with a user activity Suggestion in 
response to the user performing an action, Such as accessing 
a cellular phone and/or accessing an application. 
0053 FIG. 6 illustrates an example suggestion that may be 
provided to a user based on a previous determination that the 
user has been hiking and that the user is within a threshold 
distance from a sporting goods store. The Suggestion may 
include the name and location of the store, the distance of the 
store from the user's current location, review information, 
and/or a ranking of the store. Additionally or alternatively, the 
user may be provided with a map from the location of the user 
to the store and/or additional information. The Suggestion of 
FIG. 6 may be provided to the user on computing device 105 
when the threshold distance from the store to the user (i.e., 0.5 
miles in the illustrated example) is within a threshold distance 
based on the mode of transportation that has been determined 
for the user, as described herein. 
0054. In some implementations, the information that is 
provided to a user may be search results that are responsive to 
a query from the user and the search results may be deter 
mined and/or ranked based on a determined activity of the 
user. For example, query engine 125 may receive a query 
from a user and execute the query against a search engine 
content database of available documents, such as webpages, 
images, text documents, and/or multimedia. The query 
engine 125 may identify content which matches the submit 
ted query and respond by generating search results that are 
transmitted to one or more devices in a form that is useful for 
the devices. For example, in response to a query from the 
computing device 105, the query engine 125 may transmit a 
plurality of search results to be displayed in the web browser 
110 that is executing on the computing device 105 based on 
available documents from content database 130. Content 
database 130 may include one or more storage mediums. For 
example, in some implementations, content database 130 
may include multiple computer servers each containing one 
or more storage mediums. 
0055. In some implementations, query engine 125 may 
rank one or more search results and provide the search results 
to a user based on the ranking of the search results. In some 
implementations, one or more of the search results may be 
associated with a document. The query engine 125 may cal 
culate scores for the search results that are responsive to the 
query, for example, using one or more ranking signals. Each 
signal may provide information about the associated docu 
ment, the relationship between the associated document and 
the query, and/or other information that is associated with a 
search result. One example is a measure of the number of 
times the terms of the query occur in a document that is 
associated with a search result. 

0056 Signals may also include information about the 
terms of the query such as, for example, the locations where 
a query term appears in the title, body, and text of anchors in 
a document, where a query term appears in anchors pointing 
to the search result, how a term is used in the document (e.g., 
in the title of the document, in the body of the document, or in 
a link in the document), the term frequency (i.e., the number 
of times the term appears in a corpus of documents in the 
same language as the query divided by the total number of 
terms in the corpus), and/or the document frequency (i.e., the 
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number of documents in a corpus of documents that contain 
the query term divided by the total number of documents in 
the corpus). 
0057 Ranking of one or more search results may be based 
on one or more determined activities of the user. For example, 
location recognition engine 115 may determine that a user is 
hiking in a particular location, and query engine 125 may 
boost the ranking of search results related to hiking. For 
example, search results for search result documents that 
include terms related to hiking such as “boots.” “trails, the 
location where the user was identified as hiking, and/or other 
terms that may be associated with the activity of hiking may 
be boosted. In some implementations, terms that are associ 
ated with an activity may be identified by query engine 125 
based on relationships in an entity database and/or other 
database. For example, an entity associated with the activity 
of hiking may be identified in an entity database, and aliases 
of that entity and/oraliases of other entities that are associated 
with the entity of “hiking may be utilized to rank search 
results. For example, aliases Such as "hiking trails, "hiking 
boots', and/or “backpacking may be identified as aliases of 
the entity associated with the activity of hiking and/oraliases 
of one or more entities that are associated with the entity of 
"hiking. Also, for example, an entity associated with the 
location where the user is performing the activity may be 
identified in the entity database and aliases of that entity 
and/oraliases of other entities associated with that entity may 
be utilized to rank search results. 

0058 Also, for example, search results for search result 
documents that are associated with an entity associated with 
the activity of hiking may be boosted. An association between 
a search result document and an entity may be identified from 
one or more databases such as content database 130. In some 
implementations the database may include an index of docu 
ments and associated entities. For example, for each of a 
plurality of documents, a mapping (e.g., data defining an 
association) between the document and one or more entities 
related to the document may be identified in the database. For 
example, for a given search result document one or more 
entities may be mapped to the given search result document 
that are related to the given search result document. Each of 
the one or more entities may optionally be associated with a 
ranking that is indicative of the importance of the entity in the 
document. A document is any data that is associated with a 
document address. Documents may include HTML pages, 
word processing documents, portable document format 
(PDF) documents, images, video, and feed sources, to name 
just a few. The documents may include content Such as, for 
example: words, phrases, pictures, etc., embedded informa 
tion (such as meta information and/or hyperlinks); and/or 
embedded instructions (such as JavaScript Scripts). 
0059. As an example, an activity of hiking may be deter 
mined for a user. The user may issue a search query of "boot 
sellers' that returns search results that are associated with a 
first webpage for a country boot retailer, a second webpage 
for an article about purchasing boots, and a third webpage for 
a retailer of hiking boots. The third webpage may be the only 
webpage associated with the entity associated with the activ 
ity of hiking and/or may be more strongly associated with the 
entity associated with the activity of hiking than the first and 
second webpages. Accordingly, the ranking of the third 
webpage may be boosted based on Such an association to the 
entity associated with the determined activity of hiking, while 
the first and second webpages are not boosted, or boosted to 
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a lesser extent. Also, for example, a determined user activity 
may be hiking and the user may issue a search query that 
includes the terms "hiking maps, and a ranking of a search 
result for a search result document that is associated with an 
entity associated with one or more locations where the user 
has been determined to be hiking may be boosted. Also, for 
example, a determined user activity may be riding a bus, and 
the user may issue a search query of “routes', and a ranking of 
a search result for a search result document that is associated 
with an entity associated with a bus and/or an entity associ 
ated with a bus route may be boosted. 
0060. In some implementations, determination of whether 
an issued query relates to a determined user activity may be 
based an index of queries and associated entities. For 
example, for each query, a mapping (e.g., data defining an 
association) between the query and one or more entities 
related to the query may be identified in a database such as 
content database 130. An entity may be related to a query if 
the entity is present in search result documents responsive to 
the query. For example, the search query "hiking maps' may 
be associated with the entity associated with the activity of 
hiking in a query to entity mapping. Based on Such an asso 
ciation, it may be determined that the search query relates to 
a determined activity of hiking and that rankings of search 
result documents related to hiking should be boosted. 
0061. In some implementations, a search query that is 
entered by a user may be modified based on the determined 
activity of the user. For example, query engine 125 may 
identify one or more terms that are related to the user activity 
and the query engine 125 may include the identified terms in 
a new search query. For example, a determined activity for a 
user may be riding a bus, the user may enter the query 
“routes', and query engine 125 may add the term “bus' to the 
entered search query and provide the user with search results 
for the query “bus routes'. Query engine 125 may identify 
one or more terms that are related to a user activity from one 
or more databases, such as an entity database as described 
herein. For example, it may be determined that a determined 
user activity of riding a bus is associated with an entity asso 
ciated with the vehicle bus and for the query “routes' it may 
be determined that the query is also mapped to an entity 
associated with the vehicle bus. An alias for the entity such as 
“bus' may be identified and added to the query to form a 
modified query such as “bus routes' or “routes bus”. 
0062. As discussed herein, in some implementations, 
location recognition engine 115 may determine multiple 
activities that a user is currently engaged in and/or has 
engaged in the past. In such implementations query engine 
125 may rank one or more search results based on the multiple 
activities. For example, location recognition engine 115 may 
determine that a user is shopping and walking, and query 
engine 125 may boost the ranking of search results that are 
associated with shopping and/or search results that are asso 
ciated with walking. For example, rankings of search results 
that are associated with both shopping and walking may be 
boosted a first degree and rankings of search results that are 
associated with just one of shopping and walking boosted a 
second degree that is less than the first degree. Also, as dis 
cussed herein, in Some implementations, location recognition 
engine 115 may determine a confidence level for multiple 
user activities that are determined for a user, and query engine 
125 may rank search results based on the confidence levels of 
one or more of the multiple user activities. For example, query 
engine 125 may boost search results that are associated with 
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a first activity, more than search results that are associated 
with the second activity, if the confidence level that the user is 
engaging in the first activity is more indicative of confidence 
than the confidence level that the user is engaging in the 
second activity. 
0063. In some implementations, the information that is 
provided to a user may be one or more query suggestions that 
are responsive to a partial query that is entered by the user. 
The query Suggestions may be formulated and/or ranked 
based on the determined user activity. One or more applica 
tions executing on the computing device 105 may provide one 
or more components with partial queries as the queries are 
being formulated by users. In some implementations, the 
application may provide the query engine 125 and/or a com 
ponent associated with the query engine 125 with a query 
before the user has indicated completion of the query. The 
applications may be, for example, a web browser 110, a 
toolbar running in the web browser 110, an email application, 
a text messaging application, and/or a search client running 
on the computing device 105. In some implementations, an 
application may provide each character of the query as it is 
typed or otherwise entered by the user (e.g., spoken input 
provided by the user). In some implementations, an applica 
tion may provide multiple characters at a time, optionally 
following a pause by the user between character entries. 
0064. A partial query is a query formulated by a user prior 
to an indication by the user that the query is a completed 
query. In some implementations, a user may indicate a com 
pleted query by entering a carriage return and/or other char 
acter. In some implementations, a user may indicate a com 
pleted query by selecting a search button or other Submission 
button in a user interface presented to the user. In some 
implementations, a user may indicate a completed query by 
speaking a command in a speech user interface. In some 
implementations, a user may indicate a completed query by 
pausing more than a predetermined amount of time during 
entering of the query. Otherforms of providing a partial query 
and/or indicating a completed query may additionally and/or 
alternatively be utilized. 
0065. In response to a partial query entered by a user, the 
computing device 105 may facilitate entry of user input by 
providing Suggested inputs to the user. For example, when the 
user enters one or more characters, the computing device 105 
can provide query suggestions that are selected using the one 
or more characters. In some implementations, the query Sug 
gestions may be provided to the computing device 105 by 
query engine 125. The query suggestions that are provided 
may include words or phrases that include the one or more 
characters that were entered by the user. For example, com 
plete words or extended phrases can be suggested for partial 
words or partial phrases that a user has entered (e.g., using a 
physical or virtual keyboard). The query Suggestions can also 
include words or phrases that are similar to (e.g., synonyms or 
spelling corrections of) the user input. The user can select one 
of the provided query suggestions to enter the text of the 
selected query Suggestion. Selecting may include, for 
example, a mouse-click, a click-through, a Voice-based selec 
tion, a selection by a user's finger on a presence-sensitive 
input mechanism (e.g., a touch-screen device), and/or any 
other appropriate selection mechanism. 
0066. In some implementations, one or more terms that are 
associated with a determined user activity may be utilized in 
forming one or more query suggestions that are provided to 
the user. Terms that are associated with a user activity may be 
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identified by one or more databases, such as content database 
130. For example, location recognition engine 115 may deter 
mine that a user is riding a bus on a particular bus route based 
on one or more locations of the user that is on the bus route. 
Location recognition engine 115 may provide the query 
engine 125 with information related to the determined activ 
ity of riding a bus on the particular bus route and query engine 
125 may utilize the information about the user activity to 
formulate one or more query Suggestions for the user. For 
example, the location recognition engine 115 may determine 
that the user is riding a bus on bus route “H8 Halsted Street” 
based on identified user locations on the bus route. The user 
may input the partial query “route' and query suggestions 
formulated based on the partial query and the determined user 
activity, such as “route halsted”, “route #8”, “bus route 
#8 halsted street”, “routes chicago transit authority”, “bus 
routes Chicago', etc. 
0067. In some implementations, query engine 125 may 
identify a query suggestion from a database that includes one 
or more query suggestions that have been previously deter 
mined and/or ranked. Such query suggestions may be pro 
vided to a user. In some implementations, the query Sugges 
tions may include those determined based on a list of 
previously Submitted queries of one or more users, a list of 
automatically generated queries, and/or real time automati 
cally generated queries. For example, the query engine 125 
may use prefix based matching to identify query Suggestions 
from a list of past user queries and/or from matches to entries 
in the query suggestion database. 
0068. In some implementations the query engine 125 may 
rank one or more of the query suggestions (e.g., determine 
scores for one or more of the provided query suggestions; 
determine which query suggestions to provide to a user) 
based on a determined user activity. For example, an existing 
ranking of the query suggestions may be modified based on a 
determined user activity. In some implementations, query 
engine 125 may rank search query Suggestions based on the 
similarity between query suggestions that have been identi 
fied by the query engine 125 and one or more entities and/or 
terms that are associated with the determined user activity. 
For example, a determined user activity may be associated 
with one or more terms and a ranking of any query Sugges 
tions that include Such one or more terms may be increased. 
0069. Also, for example, a determined user activity may 
be associated with one or more entities and a ranking of any 
query Suggestions that are associated with Such one or more 
entities may be increased. A mapping between query Sugges 
tions and entities may optionally be utilized. For example, for 
each query Suggestion, a mapping (e.g., data defining an 
association) between the query suggestion and one or more 
entities related to the query Suggestion may be identified in a 
database such as content database 130. An entity may be 
related to a query suggestion if present in search result docu 
ments responsive to a query issued for the query Suggestion. 
For example, a determined user activity may be hiking and a 
partial query of “hi' entered by the user. The query suggestion 
"hiking maps' may be a candidate query suggestion for the 
partial query and associated with the entity associated with 
the activity of hiking in a query Suggestion to entity mapping. 
Based on the query suggestion "hiking maps being associ 
ated with the entity associated with the determined activity of 
hiking, the ranking of the query suggestion "hiking maps” 
may be increased. In some implementations, the ranking of 
the query suggestions may be utilized to determine which 
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query suggestions are provided to a user and/or in which order 
the query Suggestions are displayed to the user. 
0070 Query suggestions may be displayed to a user in a 
user interface of the computing device 105. For example, the 
query suggestions may be displayed within a cascaded drop 
down menu of the searchfield of an application, such as a web 
browser executing on the computing device 105, as the user is 
typing the query. Also, for example, the query Suggestions 
may be displayed in a plurality of separately selectable cells 
arranged in one or more rows or columns in a user interface as 
the user is typing the query. For example, query Suggestions 
that were identified based on a user activity may be displayed 
in a column separate from other query suggestions. In some 
implementations, one or more search results for a query Sug 
gestion may also optionally be displayed as the user is typing 
the query. 
0071. In situations in which the systems discussed herein 
collect personal information about users, or may make use of 
personal information, the users may be provided with an 
opportunity to control whether programs or features collect 
user information (e.g., information about a user's Social net 
work, social actions or activities, profession, a user's prefer 
ences, or a user's current geographic location), or to control 
whether and/or how to receive content from the content server 
that may be more relevant to the user. Also, certain data may 
be treated in one or more ways before it is stored or used, so 
that personal identifiable information is removed. For 
example, a user's identity may be treated so that no personal 
identifiable information can be determined for the user, or a 
user's geographic location may be generalized where geo 
graphic location information is obtained (such as to a city, ZIP 
code, or state level), so that a particular geographic location of 
a user cannot be determined. Thus, the user may have control 
over how information is collected about the user and/or used. 
0072 Many other configurations are possible having more 
or less components than the environment shown in FIG.1. For 
example, although the components are each illustrated alone 
in FIG.1, it is understood that one or more of the query engine 
125, the location recognition 115, the activity suggestion 
engine 120, the content database 130, and/or the computing 
device 105 may be combined in some implementations. 
0073. Referring to FIG. 2, a flow chart is provided illus 
trating an example method of providing an activity Sugges 
tion to a user based on a determined user activity. Other 
implementations may perform the steps in a different order, 
omit certain steps, and/or perform different and/or additional 
steps than those illustrated in FIG. 2. The steps of the method 
illustrated in FIG.2 may be performed by one or more com 
ponents illustrated in FIG. 1. 
0074 At step 200, a plurality of user locations are identi 

fied. The user locations may be identified by a component that 
shares one or more characteristics with location recognition 
engine 115. The user locations may be identified via one or 
more computing devices of the user that shares one or more 
hardware and/or Software components with computing 
device 105. For example, the computing device 105 may 
provide the user locations directly (e.g., based on input from 
a GPS sensor of the computing device and/oran RF sensor of 
the computing device), user interactions with the computing 
device 105 may provide an indication of the user locations 
(e.g., a user checking-in to a location via the computing 
device), and/or one or more computing devices interacting 
with the computing device 105 may provide the user locations 
(e.g., a computing device interacting with a cellular tower 
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providing a signal to the computing device, a computing 
device interacting with an RF signal provided to the comput 
ing device). 
0075. In some implementations, location recognition 
engine 115 may identify a location of a user on a periodic 
basis. In some implementations, user locations may be iden 
tified asynchronously, such as when the user is detected as 
changing a location by more than a threshold distance. In 
Some implementations, a user location may be identified 
based on the presence of the user at a location for a threshold 
amount of time. In some implementations, location recogni 
tion engine 115 may identify additional information about a 
location. For example, in Some implementations, location 
recognition engine 115 may identify an entity that is located 
at a user location and/or one or more characteristics of the 
location. In some implementations, location recognition 
engine 115 may identify a time period (e.g., a duration and/or 
specific time(s) of the day) when a user is presentata location. 
0076. At step 205, a user activity is determined for the user 
based on the user locations that were identified at step 200. 
The user activity may be determined by the location recog 
nition engine 115. The user activity may be based on the user 
locations, time spent at one or more user locations, the dis 
tance between user locations, and/or the time in traveling 
between two or more user locations. 
0077. In some implementations, a user activity may be 
determined based on the type of location where the user has 
been identified. For example, a user location may be identi 
fied as a bus stop and a user activity of riding a bus may be 
determined based on the presence of the user at the bus stop. 
Also, for example, the location types for multiple user loca 
tions may be utilized to determine the user activity. For 
example, a user may identified at multiple user locations that 
are retail stores and location recognition engine 115 may 
determine that the user is shopping based on the identified 
user locations that are related to shopping. 
0078. In some implementations, a user activity may be 
determined based on the time spent at a location. For 
example, a user activity of dining may be determined based 
on a user spending a threshold amount of time at a user 
location that has been identified as a restaurant. Also, for 
example, location recognition engine 115 may determine a 
user activity of riding a bus based on a user spending a short 
amount of time at multiple bus stops. 
0079. In some implementations, location recognition 
engine 115 may determine that a user activity includes a mode 
of transportation. For example, location recognition engine 
115 may determine that a user is walking, riding abus, hiking, 
and/or driving a car based on one or more of the user loca 
tions. For example, based on times that a user is present at 
multiple locations and the distance between the locations, 
location recognition engine 115 may determine the speed at 
which the user is travelling between the locations. The deter 
mined speed may be indicative of the mode of transportation. 
For example, a user that is determined to be traveling 60 mph 
is more likely to be traveling by car or bus than walking or 
hiking. Also, location recognition engine 115 may identify 
the mode of transportation for a user based on the types of 
locations that are identified as user locations. For example, 
multiple user locations that are bus stops may be indicative of 
a user riding a bus. 
0080. In some implementations, location recognition 
engine 115 may determine one user activity for a user based 
on identified user locations. In some implementations, loca 
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tion recognition engine 115 may determine multiple user 
activities based on the same user locations. In some imple 
mentations, location recognition engine 115 may determine 
confidence levels for multiple user activities based on the 
same set of user locations, and the confidence levels may be 
indicative of the likelihood that the user is performing the 
associated user activity. In some implementations, location 
recognition engine 115 may determine that the user is 
engaged in multiple user activities simultaneously. 
0081. At step 210, a user activity suggestion is identified 
based on the user activity that was identified at step 205. In 
Some implementations, the user activity Suggestion may be 
identified by a component that shares one or more character 
istics with location recognition engine 115. The user activity 
Suggestion may be provided to the user via one or more 
applications that are executing on computing device 105. 
such as browser 110. 

0082 In some implementations, the user activity Sugges 
tion may be an activity that may be performed by the user 
while the user is performing the determined user activity. For 
example, location recognition engine 115 may identify that 
the user is shopping and identify a user activity Suggestion of 
the user shopping at a store that is nearby. Also, for example, 
location recognition engine 115 may determine that the user 
is walking and may identify a user activity Suggestion of 
dining at a restaurant that is within a threshold walking dis 
tance from the user. 

0083. In some implementations, location recognition 
engine 115 may identify a user activity Suggestion based on 
the amount of time the user spent at a location that is associ 
ated with the determined user activity. For example, location 
recognition engine 115 may identify a user activity Sugges 
tion of dining at a second restaurant only when a user is 
determined to be at another restaurant and the time spent at 
the other restaurant is below a threshold amount of time that 
is indicative of a user eating a complete meal. Also, for 
example, location recognition engine 115 may identify a dif 
ferent user activity Suggestion if the user is determined to be 
dining at a restaurant for an entire meal. Such as a user activity 
Suggestion of going to a movie. 
0084 FIG. 7 illustrates another example suggestion that 
may be provided to a user based on a determination that the 
user is having dinner and that the user is within a threshold 
distance from a movie theater where one or more movies may 
be playing. The illustrated Suggestion includes the name and 
location of the movie theater, the distance of the theater from 
the user's current location, and a listing of movies and show 
times. Additionally or alternatively, additional information 
about the movie theater and/or the determined user activity 
may be provided, such as a map from the location of the user 
to the theater, an option to purchase tickets to a movie, and/or 
an indication that a movie may be a good post-dinner activity. 
The suggestion of FIG. 7 may be provided to the user on 
computing device 105 when the user has been identified at a 
restaurant for a period of time that is indicative of the user 
nearing completion of an entire meal. Additionally or alter 
natively, the user may be provided the Suggestion when a 
movie theater is within a threshold distance from the user 
based on the mode of transportation that has been determined 
for the user, as described herein (i.e., 0.3 miles in the illus 
trated example). In some implementations, the user may not 
be provided with the Suggestion of seeing a movie if the user 
is not identified at the restaurant location for a time that is 
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indicative of having an entire meal and/or if the distance 
and/or route to the movie theater is not conducive to the mode 
of transportation of the user. 
I0085. In some implementations, location recognition 
engine 115 may identify user activity Suggestions based on a 
distance between one or more user locations and a location 
that is associated with the user activity Suggestion. For 
example, location recognition engine 115 may determine that 
a user is shopping and may identify a user activity suggestion 
of shopping at a different store that is within a threshold 
distance of the store where the user is currently shopping. In 
Some implementations, only Suggested user activities that are 
within a threshold distance of the user may be identified, 
wherein the threshold distance is based on the determined 
user activity. For example, user activities that may be Sug 
gested to the user when location recognition engine 115 has 
determined that the user is walking may be within a first 
threshold distance that is shorter than a second threshold 
distance if the location recognition engine 115 has deter 
mined that the user is driving. In some implementations, the 
location recognition engine 115 may identify user activity 
Suggestions that are within a threshold detour distance from 
one or more user locations. 
I0086. At step 215, the user activity suggestion is provided 
to the user. The user activity Suggestion may be provided to 
the user by a component that shares one or more characteris 
tics with activity Suggestion engine 120. In some implemen 
tations, the user activity Suggestion may be provided to the 
user via one or more applications executing on a computing 
device that shares one or more characteristics with computing 
device 105, such as browser 110. 
I0087. In some implementations, the user activity sugges 
tion may be provided to the user while the user is performing 
the determined user activity. In some implementations, the 
user activities may be provided to the user after the user has 
performed the determined user activity, such as when the user 
is proximal to a location where a user activity Suggestion may 
be performed. For example, location recognition engine 115 
may determine that the user is hiking and activity Suggestion 
engine 120 may provide the user with a user activity Sugges 
tion of shopping for hiking boots when the user is proximal to 
a location where hiking boots are sold. 
I0088 Referring to FIG. 3, a flow chart is provided illus 
trating an example method of providing results to a user based 
on a determined user activity. Other implementations may 
perform the steps in a different order, omit certain steps, 
and/or perform different and/or additional steps than those 
illustrated in FIG. 3. The steps of the method illustrated in 
FIG.3 may be performed by one or more components illus 
trated in FIG. 1. 
I0089. At step 300, a plurality of user locations are identi 
fied. The user locations may be identified utilizing one or 
more methods and/or apparatus as described herein. Step 300 
may share one or more aspects in common with step 200 of 
FIG 2. 

(0090. At step 305, a user activity is determined for the user 
based on the user locations that were identified at step 300. A 
user activity may be determined using one or more methods 
as described herein. Step 305 may share one or more aspects 
in common with step 205 of FIG. 2. 
(0091. At step 310, input is received from the user. The 
input may be entered by the user via one or more applications 
that are executing on computing device 105. Such as browser 
110. The input may be received by a component that shares 



US 2015/0006290 A1 

one or more aspects with query engine 125. In some imple 
mentations, the received input may be a search query and the 
determined user activity may be utilized to rank search results 
that are responsive to the received search query as described 
herein. In some implementations, the received search query 
may be modified based on the determined user activity, and 
the modified search query may be utilized to perform a search 
as described herein. In some implementations, the received 
input may be a partial query and the determined user activity 
may be utilized to form and/or rank one or more query Sug 
gestions as described herein. 
0092. At step 315, one or more results are provided to the 
user based on the determined user activity. The results may be 
provided to the user via one or more applications on comput 
ing device 105, such as browser 110, and may be provided by 
a component that shares one or more aspects with query 
engine 125. In implementations where the received input is a 
search query, the query engine 125 may provide the user with 
one or more search results that are responsive to the entered 
search query. In implementations where the received input is 
a partial query, the query engine 125 may provide the user 
with one or more query suggestions that are responsive to the 
user input. 
0093 FIG. 5 is a block diagram of an example computer 
system 510. Computer system 510 typically includes at least 
one processor 514 which communicates with a number of 
peripheral devices via bus subsystem 512. These peripheral 
devices may include a storage Subsystem 524, including, for 
example, a memory subsystem 526 and a file storage sub 
system 528, user interface input devices 522, user interface 
output devices 520, and a network interface subsystem 516. 
The input and output devices allow user interaction with 
computer system 510. Network interface subsystem 516 pro 
vides an interface to outside networks and is coupled to cor 
responding interface devices in other computer systems. 
0094. User interface input devices 522 may include a key 
board, pointing devices such as a mouse, trackball, touchpad, 
or graphics tablet, a scanner, a touchscreen incorporated into 
the display, audio input devices such as Voice recognition 
systems, microphones, and/or other types of input devices. In 
general, use of the term “input device' is intended to include 
all possible types of devices and ways to input information 
into computer system 510 or onto a communication network. 
0095. User interface output devices 520 may include a 
display Subsystem, a printer, a fax machine, or non-visual 
displays Such as audio output devices. The display Subsystem 
may include a cathode ray tube (CRT), a flat-panel device 
Such as a liquid crystal display (LCD), a projection device, or 
Some other mechanism for creating a visible image. The 
display Subsystem may also provide non-visual display Such 
as via audio output devices. In general, use of the term "output 
device' is intended to include all possible types of devices and 
ways to output information from computer system 510 to the 
user or to another machine or computer system. 
0096 Storage subsystem 524 stores programming and 
data constructs that provide the functionality of some or all of 
the modules described herein. For example, the storage sub 
system 524 may include the logic to determine a user activity 
and provide information to the user based on the determined 
user activity according to one or more processes described 
herein. 
0097. These software modules are generally executed by 
processor 514 alone or in combination with other processors. 
Memory 526 used in the storage subsystem can include a 
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number of memories including a main random access 
memory (RAM) 530 for storage of instructions and data 
during program execution and a read only memory (ROM) 
532 in which fixed instructions are stored. A file storage 
Subsystem 528 can provide persistent storage for program 
and data files, and may include a hard disk drive, a floppy disk 
drive along with associated removable media, a CD-ROM 
drive, an optical drive, or removable media cartridges. The 
modules implementing the functionality of certain imple 
mentations may be stored by file storage subsystem 528 in the 
storage subsystem 524, or in other machines accessible by the 
processor(s) 514. 
0.098 Bus subsystem 512 provides a mechanism for let 
ting the various components and Subsystems of computer 
system 510 communicate with each other as intended. 
Although bus subsystem 512 is shown schematically as a 
single bus, alternative implementations of the bus Subsystem 
may use multiple busses. 
0099 Computer system 510 can be of varying types 
including a workstation, server, computing cluster, blade 
server, server farm, or any other data processing system or 
computing device. Due to the ever-changing nature of com 
puters and networks, the description of computer system 510 
depicted in FIG. 5 is intended only as a specific example for 
purposes of illustrating some implementations. Many other 
configurations of computer system 510 are possible having 
more or fewer components than the computer system 
depicted in FIG. 5. 
0100 While several inventive implementations have been 
described and illustrated herein, those of ordinary skill in the 
art will readily envision a variety of other means and/or struc 
tures for performing the function and/or obtaining the results 
and/or one or more of the advantages described herein, and 
each of such variations and/or modifications is deemed to be 
within the scope of the inventive implementations described 
herein. More generally, those skilled in the art will readily 
appreciate that all parameters, dimensions, materials, and 
configurations described herein are meant to be exemplary 
and that the actual parameters, dimensions, materials, and/or 
configurations will depend upon the specific application or 
applications for which the inventive teachings is/are used. 
Those skilled in the art will recognize, or be able to ascertain 
using no more than routine experimentation, many equiva 
lents to the specific inventive implementations described 
herein. It is, therefore, to be understood that the foregoing 
implementations are presented by way of example only and 
that, within the scope of the appended claims and equivalents 
thereto, inventive implementations may be practiced other 
wise than as specifically described and claimed. Inventive 
implementations of the present disclosure are directed to each 
individual feature, system, article, material, kit, and/or 
method described herein. In addition, any combination of two 
or more Such features, systems, articles, materials, kits, and/ 
or methods, if such features, systems, articles, materials, kits, 
and/or methods are not mutually inconsistent, is included 
within the inventive scope of the present disclosure. 
0101 All definitions, as defined and used herein, should 
be understood to control over vocabulary definitions, defini 
tions in documents incorporated by reference, and/or ordi 
nary meanings of the defined terms. 
0102 The indefinite articles“a” and “an as used herein in 
the specification and in the claims, unless clearly indicated to 
the contrary, should be understood to mean “at least one.” 
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0103) The phrase “and/or as used herein in the specifica 
tion and in the claims, should be understood to mean “either 
or both of the elements so conjoined, i.e., elements that are 
conjunctively present in Some cases and disjunctively present 
in other cases. Multiple elements listed with “and/or should 
be construed in the same fashion, i.e., "one or more' of the 
elements so conjoined. Other elements may optionally be 
present other than the elements specifically identified by the 
“and/or clause, whether related or unrelated to those ele 
ments specifically identified. Thus, as a non-limiting 
example, a reference to “A and/or B, when used in conjunc 
tion with open-ended language Such as “comprising can 
refer, in one implementation, to A only (optionally including 
elements other than B); in another implementation, to B only 
(optionally including elements other than A); in yet another 
implementation, to both A and B (optionally including other 
elements); etc. 
0104. As used herein in the specification and in the claims, 
“or should be understood to have the same meaning as 
“and/or as defined above. For example, when separating 
items in a list, 'or' or “and/or shall be interpreted as being 
inclusive, i.e., the inclusion of at least one, but also including 
more than one, of a number or list of elements, and, option 
ally, additional unlisted items. Only terms clearly indicated to 
the contrary, such as “only one of or “exactly one of” or, 
when used in the claims, “consisting of will refer to the 
inclusion of exactly one element of a number or list of ele 
ments. In general, the term 'or' as used herein shall only be 
interpreted as indicating exclusive alternatives (i.e. “one or 
the other but not both') when preceded by terms of exclusiv 
ity, such as “either,” “one of “only one of or “exactly one 
of “Consisting essentially of when used in the claims, shall 
have its ordinary meaning as used in the field of patent law. 
0105. As used herein in the specification and in the claims, 
the phrase “at least one.” in reference to a list of one or more 
elements, should be understood to mean at least one element 
selected from any one or more of the elements in the list of 
elements, but not necessarily including at least one of each 
and every element specifically listed within the list of ele 
ments and not excluding any combinations of elements in the 
list of elements. This definition also allows that elements may 
optionally be present other than the elements specifically 
identified within the list of elements to which the phrase “at 
least one' refers, whether related or unrelated to those ele 
ments specifically identified. Thus, as a non-limiting 
example, “at least one of A and B (or, equivalently, “at least 
one of A or B, or, equivalently “at least one of A and/or B) 
can refer, in one implementation, to at least one, optionally 
including more than one, A, with no B present (and optionally 
including elements other than B); in another implementation, 
to at least one, optionally including more than one, B, with no 
A present (and optionally including elements other than A); in 
yet another implementation, to at least one, optionally includ 
ing more than one, A, and at least one, optionally including 
more than one, B (and optionally including other elements); 
etc. 

0106. It should also be understood that, unless clearly 
indicated to the contrary, in any methods claimed herein that 
include more than one step or act, the order of the steps or acts 
of the method is not necessarily limited to the order in which 
the steps or acts of the method are recited. 
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What is claimed is: 
1. A method, comprising: 
identifying, utilizing one or more processors, a plurality of 

user locations over a time period; 
determining, utilizing one or more of the processors, a user 

activity based on the user locations; 
determining, utilizing one or more of the processors, a user 

activity Suggestion based on the determined user activ 
ity; and 

providing, utilizing one or more of the processors, the user 
activity Suggestion as a recommendation to the user. 

2. The method of claim 1, wherein the user activity is based 
on the time period. 

3. The method of claim 2, wherein the user activity is based 
on distance traveled between two or more of the user locations 
over the time period. 

4. The method of claim 1, wherein the user activity 
includes a mode of transportation and the user activity Sug 
gestion is conducive to the mode of transportation. 

5. The method of claim 4, wherein the mode of transpor 
tation is public transportation and wherein determining the 
user activity Suggestion based on the determined user activity 
includes determining the user activity Suggestion is within a 
threshold distance of one or more public transportation 
rOuteS. 

6. The method of claim 4, wherein the mode of transpor 
tation is walking and wherein determining the user activity 
Suggestion based on the determined user activity includes 
determining the user activity suggestion is within a threshold 
walking distance of one or more of the user locations. 

7. The method of claim 1, further comprising: 
determining a time spent at a given location of the user 

locations; 
wherein determining the user activity suggestion based on 

the determined user activity includes determining the 
user activity based on the time spent at the given loca 
tion. 

8. The method of claim 7, further comprising: 
determining the useractivity Suggestion is a first user activ 

ity Suggestion when the time spent at the given location 
satisfies a threshold; and 

determining the user activity Suggestion is a second user 
activity Suggestion when the time spent at the given 
location fails to satisfy the threshold. 

9. The method of claim 8, wherein the given location is a 
restaurant, the second user activity Suggestion is dining at 
another restaurant and the first user activity Suggestion is 
unrelated to having a full meal at a restaurant. 

10. The method of claim 1, further comprising: 
determining a route to reach an activity location that is 

associated with the user activity Suggestion; 
wherein the route to the activity location is within a thresh 

old detour distance of the one or more user locations. 
11. A method, comprising: 
identifying, utilizing one or more processors, a plurality of 

user locations over a time period; 
determining, utilizing one or more of the processors, a user 

activity based on the user locations; 
receiving, utilizing one or more of the processors, a user 

input; 
providing, utilizing one or more of the processors, one or 
more results for the user input based on the determined 
user activity. 
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12. The method of claim 11, wherein the user input is a 
search query. 

13. The method of claim 12, wherein the one or more 
results are search results responsive to the search query. 

14. The method of claim 13, wherein the search results are 
ranked based on the determined user activity. 

15. The method of claim 13, further comprising: 
modifying the search query based on the user activity; 
wherein the search results are responsive to the modified 

search query. 
16. The method of claim 12, wherein the one or more 

results are query Suggestions for the search query. 
17. The method of claim 16, wherein the query suggestions 

are ranked based on the determined user activity. 
18. The method of claim 16, further comprising generating 

one or more of the query Suggestions based on the determined 
user activity. 

19. A system including memory and one or more proces 
sors operable to execute instructions stored in memory, com 
prising instructions to: 

identify, utilizing one or more processors, a plurality of 
user locations over a time period; 

determine, utilizing one or more of the processors, a user 
activity based on the user locations; 
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determine, utilizing one or more of the processors, a user 
activity Suggestion based on the determined user activ 
ity; and 

provide, utilizing one or more of the processors, the user 
activity Suggestion as a recommendation to the user. 

20. The system of claim 19, wherein the user activity 
includes a mode of transportation and the user activity Sug 
gestion is conducive to the mode of transportation. 

21. The system of claim 19, wherein the instructions in 
memory further include instructions to: 

determine a time spent at a given location of the user 
locations; 

wherein the instructions to determine the user activity Sug 
gestion based on the determined user activity includes 
instructions to determine the user activity based on the 
time spent at the given location. 

22. The system of claim 21, wherein the instructions in 
memory further include instructions to: 

determine the user activity Suggestion is a first user activity 
Suggestion when the time spent at the given location 
satisfies a threshold; and 

determine the user activity Suggestion is a second user 
activity Suggestion when the time spent at the given 
location fails to satisfy the threshold. 
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