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SHARING IMAGES AND IMAGE ALBUMS

OVER A COMMUNICATION NETWORK

CROSS REFERENCE TO RELATED APPLICATION

[001] The present application claims priority to U.S. Provisional Patent Application No.

62/234,009, filed September 28, 2015 and titled SHARING IMAGES AND IMAGE

ALBUMS, the entire contents of which are hereby incorporated by reference.

BACKGROUND

[002] The popularity and convenience of digital cameras as well as the widespread of

use of Internet communications have caused user-produced images such as photographs to

become ubiquitous. For example, users of Internet platforms and services such as email,

forums, photograph repositories, and network services post images for themselves and others

to view. Images can be posted by users to a network service for private viewing (e.g., friends

or other small groups of users) and/or public viewing by many users.

[003] The background description provided herein is for the purpose of generally

presenting the context of the disclosure. Work of the presently named inventors, to the extent

it is described in this background section, as well as aspects of the description that may not

otherwise qualify as prior art at the time of filing, are neither expressly nor impliedly

admitted as prior art against the present disclosure.

SUMMARY

[004] Implementations generally relate to sharing content such as images and image

albums over a communication network. In some implementations, a computer-implemented

method to share images over a communication network includes determining that a shared

album data structure representing a shared album is accessible by a device, where the shared

album data structure includes references to one or more album images included in the shared

album. In response to determining that the shared album data structure is accessible by the

device, the method includes determining, by the device, one or more suggested images from a

collection of stored images associated with a particular user, where determining the one or

more suggested images is based on determining sharing scores by the device for the stored

images, where the sharing scores are based on, at least in part, comparing one or more

characteristics of the stored images to one or more corresponding characteristics of the one or

more album images. The method includes causing display of the one or more suggested



images by the device, receiving a selection of at least one selected image of the one or more

suggested images based on user input received by the device, and causing an update of the

shared album data structure with the at least one selected image, such that the at least one

selected image is accessible via the shared album data structure over a communication

network by one or more recipient users.

[005] Various implementations and examples of the method are described. For

example, the method further can include determining, by the device, one or more suggested

recipient users for the at least one selected image, where the one or more suggested recipient

users can be determined based on recipient scores determined by the device for a plurality of

users stored in a contact list associated with the particular user, where the recipient scores are

based on, at least in part, comparing one or more determined content features of the at least

one selected image to one or more content features of images previously shared by the

particular user to one or more of the plurality of the users; and receiving a second selection of

at least one selected recipient user of the one or more suggested recipient users, where the at

least one selected recipient user is included in the one or more recipient users to which the at

least one selected image is accessible. For example, in response to receiving the second

selection of at least one of the one or more suggested recipient users, the method can

determine one or more additional suggested recipient users based on the at least one selected

recipient user.

[006] The sharing scores can be based on general user sharing data describing historical

sharing activities of multiple users, where the historical sharing activities include sharing of

shared images associated with the multiple users with one or more other users over the

communication network, and the sharing scores can be based on particular user sharing data

describing historical sharing activities of the particular user of the device including sharing of

shared images associated with the particular user with at least one other user over the

communication network. Determining the one or more suggested images can further include

determining one or more patterns in the historical sharing activities of the multiple users,

where the one or more patterns include one or more correlations between the historical

sharing activities and at least one of: types of image features depicted in the shared images

associated with the multiple users, and types of events depicted in the shared images

associated with the multiple users.

[007] The method can further include receiving the shared album data structure by the

device, causing a display on the device of at least one of the one or more album images of the

shared album data structure, and causing a display of one or more identifications of the one or



more recipient users, where the one or more recipient users are associated with the shared

album. The method can further include, in response to causing the update, sending a

respective message to each of a plurality of the recipient users, where the message enables a

recipient user to access the at least one selected image using an associated recipient device,

and where sending the respective message includes sending a first message to a first recipient

user using a first communication channel, where the first message includes a first link to the

album data structure and a first type of information associated with the first communication

channel; and sending a second message to a second recipient user using a second

communication channel, where the second message includes a second link to the album data

structure and a second type of information associated with the second communication

channel, where the second type of information is different than the first type of information.

[008] In some examples, the first communication channel can include an image

management application used by the first recipient user, where the first message includes a

particular type of link associated with the image management application and notification

data for use by the image management application to cause a notification to be output on a

first recipient device of the first recipient user. In further examples, the first communication

channel can include an email communication channel, and the first message can include a

web link configured to cause a web page to be displayed on a first recipient device of the first

recipient user in response to user input selecting the web link, and one or more pointers to

one or more stored preview images corresponding to at least one album image in the shared

album, where the one or more pointers enable the one or more preview images to be

displayed on the first recipient device. In further examples, the first communication channel

can include an image management application executing on the device and on a first recipient

device of the first recipient user, where the first message includes a particular type of link

associated with the image management application, and notification data used by the image

management application to cause a notification to be output on the first recipient device; and

the second communication channel can include an account of the second recipient user

provided by a network service and the image management application is not running on a

second recipient device used by the second recipient user, where the second message includes

a web link and one or more pointers to one or more stored preview images. In another

example, the first communication channel can include an email communication channel and

the first message can include a link and one or more pointers to one or more stored preview

images, and the second communication channel can include a short message service (SMS)



communication channel, where the second message includes the link and no pointers to the

one or more stored preview images.

[009] The method can further include receiving data over a communication network

identifying the one or more album images, causing at least one of the one or more album

images to be displayed in a shared album viewing interface on a display of the device,

receiving view status data associated with the shared album and associated with one or more

member users of the shared album, where the one or more member users include the recipient

users, and, based on the view status data, causing display of an indication of each member

user of the member users in the shared album viewing interface and an indication of a view

status of each associated member user, where the view status indicates whether the associated

member user has viewed one or more images of the shared album.

[0010] In some implementations, a device includes a display, a storage device, and at

least one processor operative to access the storage device and the display and configured to

receive a sharing message over a communication network identifying a shared album that

includes one or more album images and implemented as a shared album data structure in

storage. The processor is configured to, in response to receiving the sharing message, cause

at least one of the album images to be displayed in a shared album viewing interface on the

display, receive view status data associated with the shared album data structure and

associated with one or more member users of the shared album, cause an indication of each

member user of the one or more member users to be displayed in the shared album viewing

interface, and, based on the view status data, cause a view status indication for each

associated member user to be displayed on the display, where the view status indication

indicates whether the associated member user has viewed one or more images of the shared

album.

[0011] Various implementations and examples of the device are described. For example,

in response to the sharing message being received while the device is running an image

management application, the shared album viewing interface can be displayed by the image

management application, and the processor can be further configured to cause one or more

controls to be displayed in the shared album viewing interface that are selectable by user

input to enable one or more content contributions designated by a user to be added to the

shared album. In some examples, in response to the sharing message being received over an

email communication channel or a short message service (SMS) communication channel, the

shared album viewing interface can be displayed in a browser program, where the shared

album viewing interface disallows at least one of: adding user images to the shared album



using the shared album viewing interface, adding content contributions to the shared album,

downloading of the album images to the device using the shared album viewing interface,

and inviting, using the shared album viewing interface, one or more other users to view

and/or join the shared album.

[0012] The device processor can be further configured to obtain content contribution data

associated with the one or more album images and contributed by at least one of the member

users of the shared album, where the content contribution data includes at comments and/or

ratings associated with at least one of the album images; and the processor can be configured

to cause a display of the content contribution data in the shared album viewing interface. In

some examples, the processor can be further configured to cause a display of an add member

control in the shared album viewing interface, receive user input designating one or more

users to add to the shared album as member users, and cause a second sharing message to be

sent to the one or more users. In further examples, the processor can be configured to

determine one or more suggested images from a collection of stored images associated with a

user of the device, based on the processor determining sharing scores for the stored images,

where the sharing scores are based on, at least in part, comparing one or more characteristics

of the one or more suggested images to one or more corresponding characteristics of the one

or more album images. The processor can also be configured to cause the one or more

suggested images to be displayed by the display, receive a selection of at least one selected

image of the one or more suggested images based on user input received by the device from

the user, and cause an update of the shared album data structure to include the at least one

selected image, where the at least one selected image is accessible via the shared album data

structure over a communication network by the one or more member users of the shared

album data structure.

[0013] In some implementations, a non-transitory computer readable medium has stored

thereon software instructions that, when executed by at least one processor, cause the at least

one processor to perform operations including creating an album data structure including an

identification of one or more album images, receiving a set of recipient users for the album

data structure, and adding the set of recipient users to the album data structure, where the set

of recipient users includes a first recipient user associated with a first communication channel

and a second recipient user associated with a second communication channel different from

the first communication channel. The operations include receiving a share command

applicable to the album data structure, and, in response to receiving the share command,

causing a first message to be sent to a first recipient device used by the first recipient user



using the first communication channel, where the first message includes a first link to the

album data structure and includes a first type of information associated with the first

communication channel. The operations include, in response to receiving the share

command, causing a second message to be sent to a second recipient device of the second

recipient user using the second communication channel, where the second message includes a

second link to the album data structure and includes a second type of information associated

with the second communication channel and different than the type of information in the first

message.

[0014] In various examples of the computer readable medium, the first type of

information associated with the first communication channel can include notification data to

be displayed in a notification by the first recipient device of the first recipient user, the

notification indicating that the album data structure is updated. The second type of

information associated with the second communication channel can include one or more

preview images corresponding to at least one of the album images.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Fig. 1 is a block diagram of example systems and a network environment which

may be used for one or more implementations described herein;

[0016] Fig. 2 is a flow diagram illustrating an example method to share an image album

over a communication network, according to some implementations;

[0017] Fig. 3 is a flow diagram illustrating an example method to determine one or more

sharing models that can be used in the determination of sharing suggestions, according to

some implementations;

[0018] Fig. 4 is a flow diagram illustrating an example method to determine one or more

images for sharing, according to some implementations;

[0019] Fig. 5 is a flow diagram illustrating an example method to determine a set of

recipient users to add to a shared album structure, according to some implementations;

[0020] Fig. 6 is a flow diagram illustrating an example method to send a sharing message

to recipient users of a shared album, according to some implementations;



[0021] Fig. 7 is a flow diagram illustrating an example method to receive, display, and/or

edit a shared album using a device, according to some implementations;

[0022] Figs. 8 and 9 are diagrammatic illustrations of examples of an image display and

selection interface for selecting images for sharing, according to some implementations;

[0023] Figs. 10, 11, and 12 are diagrammatic illustrations of examples of a recipient

display and selection interface, according to some implementations;

[0024] Figs. 13 and 14 are diagrammatic illustrations of examples of a sharing interface

allowing a sharing user to input user content for the shared album and to send the shared

album, according to some implementations;

[0025] Fig. 15 is a diagrammatic illustration of an example of a shared album viewing

interface allowing viewing of images of a shared album, according to some implementations;

[0026] Fig. 16 is a diagrammatic illustration of an example of a sharing options interface,

according to some implementations;

[0027] Fig. 17 is a diagrammatic illustration of an example of a notification display

indicating access to a shared album, according to some implementations;

[0028] Figs. 18 and 19 are diagrammatic illustrations of examples of a displayed shared

album interface, according to some implementations;

[0029] Fig. 20 is a diagrammatic illustration of an example of an image display and

selection interface allowing a user to select images to be included in a shared album,

according to some implementations;

[0030] Fig. 2 1 is a diagrammatic illustration of an example of a shared album interface

after images selected by the recipient user have been added to the shared album, according to

some implementations;

[0031] Fig. 22 is a diagrammatic illustration of an example of a shared album summary

interface that can be displayed on a user device, according to some implementations;



[0032] Fig. 23 is a diagrammatic illustration of an example of an assistant interface that

can provide notifications and summary information related to shared albums, according to

some implementations;

[0033] Fig. 24 is a diagrammatic illustration of an example user interface that has

received and displayed an email message that indicates a received shared album, according to

some implementations;

[0034] Fig. 25 is a diagrammatic illustration of an example of a shared album web page

displayed in response to an email recipient user selecting a received link for a shared album,

according to some implementations;

[0035] Fig. 26 is a diagrammatic illustration of an example user interface displayed on a

device displaying an SMS message that indicates a received shared album, according to some

implementations;

[0036] Fig. 27 is a diagrammatic illustration of an example of a shared album data

structure; and

[0037] Fig. 28 is a block diagram of an example device which may be used for one or

more implementations described herein.

DETAILED DESCRIPTION

[0038] One or more implementations described herein relate to sharing content including

images and image albums between devices on a communication network. In various

examples, a shared album can be created by an owner user, and can include one or more

images to share based on user input and/or automatic suggestions. Recipient users for the

shared album can be determined based on user input and/or automatic suggestions, and

messages can be sent to the recipient users to provide access to the shared album as member

users of the shared album. Album members can add additional images as well as social

content contributions (e.g., comments, ratings) to the shared album. Various interfaces

provide viewing, editing, contributions, notifications, and summaries of album content and

member users.



[0039] In some examples, a sharing user (e.g., owner of a created shared album) uses a

graphical interface of an image management application running on a device (e.g., cell phone,

tablet computer, desktop, etc.). The application can be connected with a network service

account (e.g., photo sharing network service, a social network, etc.). The sharing user selects

images (e.g., photos) desired to be shared with other users and which are to be included in the

shared album.

[0040] In some implementations, the device can display suggested images to share and

from which the user can select. Suggested images can be automatically determined by the

device (without human intervention) based on any of a variety of criteria, including historical

patterns of sharing activities and other activities by general users, and/or such activities by

the sharing user and other users that have communicated with the sharing user.

Characteristics of the images can also be examined, including location of capture, time of

capture, and/or image content or features depicted in the images, which can be used to score

the images to determine which images should be suggested to the user. The user can select

images from the suggested images and/or from any other available images, where the selected

images are to be included in the shared album.

[0041] The device can also or alternatively display a list of possible recipient users with

which the sender user can share one or more images of the shared album. In some

implementations, the list of possible recipient users displayed to the sender user can be

suggested recipient users determined by the device based on any of several criteria. For

example, the criteria can include past history patterns, recency, and frequency of

communications by the sender user to particular other users. For example, other users that

are frequently contacted by the sharing user can be suggested, and/or other users that are

contacted by the sharing user at times and/or locations similar to the current time or location.

Image recognition techniques can be performed on the selected images in the shared album to

detect types of image content features. Detected features can be compared to image content

features that the sharing user previously shared to particular users, to determine suggested

recipient users with which to share the album images. The sharing user can select a set of

multiple recipient users for the shared album from the list of possible (e.g., suggested)

recipient users.

[0042] The shared album recipient users can include various users that use devices that

communicate over a variety of different types of communication channels (e.g.,

communication modes or modalities). For example, some recipient users can be users of a

similar image management application as the sharing user, e.g., installed on the devices used



by the recipient users (indicated with a user account name and app icon). Some recipient

users can be users logged into (or having) an account for the same network service that the

sharing user is using to share the album, but do not have the image management application

(e.g., indicated with a user account name). Some recipient users can be users that receive

emails, e.g., via a standard email account (e.g., indicated with an email address), and some

recipient users can be users that receive Short Message Service (SMS) messages on their

phones (e.g., indicated with a phone number). For example, the selected recipient users can

include a first recipient user associated with a first communication channel and a second

recipient user associated with a second communication channel of a different type than the

first channel.

[0043] A shared album data structure, representing a shared album of the selected images

and accompanying data, can be created by a device and can include identifications of the

selected images and the recipient users to which the shared album is shared. A share

command is received by the device from the sharing user to initiate the sharing. The device

sends messages to the recipient users using their associated communication channels. The

messages can each include a link (or address) to the shared album structure and data. The

messages can include different data depending on the communication channel used by the

recipient user. For example, a message to a recipient user using the image management

application can include a particular type of link and notification data for notifying the

recipient user, while a message to an email recipient user can include a standard web link and

pointers to one or more preview images to be displayed by the recipient device.

[0044] Recipient users using different types of communication channels may receive

different indications of the received messages on their devices and can be provided with

different capabilities to view and modify the shared album. For example, recipient users that

use the image management application can receive the message as a notification that the

shared album is now viewable by that user. These recipient users can use a variety of

application functions allowing them to view the album images in a shared album interface,

contribute comments to shared albums, contribute ratings (e.g., likes, dislikes, etc.) to shared

albums, add their own images to the album, download album images to their own account or

device, and invite other users to view and/or join the album. Application users can also

receive notifications about later changes to the album.

[0045] In some implementations, the sharing user can receive indication(s) that one or

more recipient users have accessed the shared album. For example, a device can determine

when a recipient user has viewed the shared album images, e.g., via the image application



sending the indication, via the recipient user following a web page link, etc. For example,

web page viewing can be detected by providing the links in the sent messages as unique links

(e.g., URLs) that are detectable when used. This view status of each recipient user (album

member) can be stored in the shared album structure and displayed in a shared album viewing

interface. Comments and ratings from recipient users (album members) can also be stored in

the shared album structure and viewed in viewing interfaces.

[0046] In some implementations, suggested images from the recipient user's collection of

images can be displayed to a recipient user in response to receiving access to a shared album

as a recipient user. The recipient user can select one or more images from the suggested

images to add to the received shared album. For example, suggested images to a recipient

user can be based on the criteria used for an album owner, as well as based on the

characteristics of the shared album and its member users. For example, suggested images can

have similarities in timestamp, geographic location, and image content features as one or

more of the images in the shared album.

[0047] In some implementations, recipient users on other types of communication

channels can be more limited in the shared album functions they can use. For example,

account recipients that do not have the application can be prompted to download the

application. Email recipient users can receive the message that includes a web link. If an

email recipient user follows such a web link, a web page can be displayed in a browser

application on the device, where the web page displays the images of the shared album as

well as member users of the shared album. SMS recipient users can receive only the web link

and can similarly view the album images in a web browser by using the link. In some

examples, some recipient users using some types of communication channels (e.g., standard

email and SMS recipients) cannot comment on or rate the album photos, but can share the

album with other users by sending the link to those users, and those users can request to join

the album as member users.

[0048] Various described features can allow a system to provide shared albums of images

and other content between users with a variety of functions to ease the sharing process and

provide more relevant shared images to users. For example, suggested images and/or

suggested recipient users for sharing as provided by features described herein can offer

appropriate and relevant selection options to a user for sharing. This can be useful, for

example, to a user that wishes to share photos, yet who has a large collection of photos to sort

through and a large number of possible users with which to share. Image suggestions can

make selections of images for sharing a convenient process for users, while giving users



choices as to the images and recipient users for sharing. Recipient users of shared albums

can be provided with automatic suggested images that are relevant to the images and/or

member users of a shared album. With such automatic and relevant suggestions, users can be

enabled to share more images with each other having strong user interest, thus building a

stronger sharing and collaborative network between the users.

[0049] In addition, users of various different types of communication channels can

receive access to and view shared album images, providing greater access and a larger

number of users that can view a user's images without those users having to download

applications or sign into particular network services to view the images of the album.

[0050] A system using one or more features described herein can reduce user time and

effort in sharing images to users by automatically suggesting appropriate and relevant images

and recipients for shared albums of images. Device memory use and processing resource use

can be reduced by reducing tedious manual viewing and selection of images and recipient

users by users having large sets of selection options. Described viewing interface features

can reduce memory and processing resource use by users by providing convenient

information related to shared album status and member status to users and reducing device

use to determine such album and member status. Furthermore, described features can reduce

the processing and communication resources used by devices of recipient users to receive and

display album images without installing a particular viewing application or having a

particular account. Consequently, a technical effect of one or more described

implementations is that operation of image viewing devices is reduced in computational time

and resources expended to obtain results, thus providing a technical solution to the technical

problem of extensive device resources required for generation, transmission, and viewing of

image albums shared among multiple devices and users. For example, a technical effect of

described features is a reduction in the problem of consumption of system processing and

transmission resources required for determination, selection, and viewing of images shared to

other devices across communication networks.

[0051] Herein, features relating to images and image albums are described. Other types

of content can also be used with features described herein. For example, videos (e.g.,

movies) having multiple image frames can be included in the term "images" and, e.g.,

suggested for inclusion in shared albums, collected in albums and album structures, shared,

rated, and commented on by users similarly to the images described herein. Similarly,

content types such as documents, audio files, games, and other media types can be similarly

used with described features.



[0052] Implementations discussed herein do not require collection or usage of user

personal information. In situations in which certain implementations discussed herein may

collect or use personal information about users (e.g., user data, information about a user's

social network, user's location and time at the location, user's biometric information, user's

activities and demographic information), users are provided with one or more opportunities to

control whether information is collected, whether the personal information is stored, whether

the personal information is used, and how the information is collected about the user, stored

and used. That is, the systems and methods discussed herein collect, store and/or use user

personal information specifically upon receiving explicit authorization from the relevant

users to do so. For example, a user is provided with control over whether programs or

features collect user information about that particular user or other users relevant to the

program or feature. Each user for which personal information is to be collected is presented

with one or more options to allow control over the information collection relevant to that

user, to provide permission or authorization as to whether the information is collected and as

to which portions of the information are to be collected. For example, users can be provided

with one or more such control options over a communication network. In addition, certain

data may be treated in one or more ways before it is stored or used so that personally

identifiable information is removed. As one example, a user's identity may be treated so that

no personally identifiable information can be determined. As another example, a user's

geographic location may be generalized to a larger region so that the user's particular location

cannot be determined.

[0053] An "image" as referred to herein can be a still image, single image, or standalone

image, or can be an image included in a series of images, e.g., a frame in a video sequence of

video frames, or an image in a different type of sequence of images. For example,

implementations described herein can be used with single images or with video sequences of

images. "Sharing" generally refers to a sharing user providing access to content to one or

more recipient users over a network, e.g., including the internet and/or local networks, and

wired and/or wireless networks. The provided access can allow the recipient users to view,

download, comment or rate, etc. the shared content depending on the access privileges

provided to the recipient users.

[0054] Fig. 1 illustrates a block diagram of an example network environment 100, which

may be used in some implementations described herein. In some implementations, network

environment 100 includes one or more server systems, e.g., server system 102 in the example

of Fig. 1 . Server system 102 can communicate with a network 130, for example. Server



system 102 can include a server device 104 and a database 106 or other storage device.

Network environment 100 also can include one or more client devices, e.g., client devices

120, 122, 124, and 126, which may communicate with each other and/or with server system

102 via network 130. Network 130 can be any type of communication network, including

one or more of the Internet, local area networks (LAN), wireless networks, switch or hub

connections, etc. In some implementations, network 130 can include peer-to-peer

communication 132 between devices, e.g., using peer-to-peer wireless protocols.

[0055] For ease of illustration, Fig. 1 shows one block for server system 102, server

device 104, and database 106, and shows four blocks for client devices 120, 122, 124, and

126. Server blocks 102, 104, and 106 may represent multiple systems, server devices, and

network databases, and the blocks can be provided in different configurations than shown.

For example, server system 102 can represent multiple server systems that can communicate

with other server systems via the network 130. In some examples, database 106 and/or other

storage devices can be provided in server system block(s) that are separate from server device

104 and can communicate with server device 104 and other server systems via network 130.

Also, there may be any number of client devices. Each client device can be any type of

electronic device, e.g., desktop computer, laptop computer, portable or mobile device, cell

phone, smart phone, tablet computer, television, TV set top box or entertainment device,

wearable devices (e.g., display glasses or goggles, head-mounted display (HMD), wristwatch,

headset, armband, jewelry, etc.), virtual reality (VR) and/or augmented reality (AR) enabled

devices, personal digital assistant (PDA), media player, game device, etc. Some client

devices may also have a local database similar to database 106 or other storage. In other

implementations, network environment 100 may not have all of the components shown

and/or may have other elements including other types of elements instead of, or in addition

to, those described herein.

[0056] In various implementations, end-users Ul, U2, U3, and U4 may communicate

with server system 102 and/or each other using respective client devices 120, 122, 124, and

126. In some examples, users Ul, U2, U3, and U4 may interact with each other via

applications running on respective client devices and/or server system 102, and/or via a

network service, e.g., a social network service or other type of network service, implemented

on server system 102. For example, respective client devices 120, 122, 124, and 126 may

communicate data to and from one or more server systems (e.g., system 102). In some

implementations, the server system 102 may provide appropriate data to the client devices

such that each client device can receive communicated content or shared content uploaded to



the server system 102 and/or network service. In some examples, the users can interact via

audio or video conferencing, audio, video, or text chat, or other communication modes or

applications. In some examples, the network service can include any system allowing users

to perform a variety of communications, form links and associations, upload and post shared

content such as images, video, image montages, audio data, and other types of content,

receive various forms of data, and/or perform socially-related functions. For example, the

network service can allow a user to send messages to particular or multiple other users, form

social links in the form of associations to other users within the network service, group other

users in user lists, friends lists, or other user groups, post or send content including text,

images, video sequences, audio sequences or recordings, or other types of content for access

by designated sets of users of the network service, participate in live video, audio, and/or text

videoconferences or chat with other users of the service, etc. In some implementations, a

"user" can include one or more programs or virtual entities, as well as persons that interface

with the system or network.

[0057] A user interface can enable display of images, video, data, and other content as

well as communications, privacy settings, notifications, and other data on a client device 120,

122, 124, and 126 (or alternatively on server system 102). Such an interface can be displayed

using software on the client device, software on the server device, and/or a combination of

client software and server software executing on server device 104, e.g., application software

or client software in communication with server system 102. The user interface can be

displayed by a display device of a client device or server device, e.g., a display screen,

projector, etc. In some implementations, application programs running on a server system

can communicate with a client device to receive user input at the client device and to output

data such as visual data, audio data, etc. at the client device.

[0058] In some implementations, server system 102 and/or one or more client devices

120-126 can provide an image management program. The image management program may

allow a system (e.g., client device or server device) to provide options for displaying and

manipulating images and shared albums of images, some examples of which are described

herein. The image management program can provide associated user interface(s) that are

displayed on a display device associated with the server system or client device. The user

interface may provide various options to a user to select images and users, create albums,

select editing and display modes, etc. for one or more images. Other applications can also be

used with one or more features described herein, such as browsers, email applications,

communication applications, etc.



[0059] Various implementations of features described herein can use any type of system

and/or service. For example, social networking services, photo collection services or other

networked services (e.g., connected to the Internet) can include one or more described

features accessed by client and server devices. Any type of electronic device can make use of

features described herein. Some implementations can provide one or more features described

herein on client or server devices disconnected from or intermittently connected to computer

networks. In some examples, a client device including or connected to a display device can

examine and display images stored on storage devices local to the client device (e.g., not

connected via a communication network) and can provide features and results as described

herein that are viewable to a user.

[0060] Fig. 2 is a flow diagram illustrating one example of a method 200 to share an

image album over a communication network. In this example, one or more images can be

shared in a newly-created shared album or can be added to an existing shared album.

[0061] In some implementations, method 200 can be implemented, for example, on a

server system 102 as shown in Fig. 1 . In other implementations, some or all of the method

200 can be implemented on one or more client devices 120, 122, 124, or 126 as shown in Fig.

1, one or more server devices, and/or on both server device(s) and client device(s). In

described examples, the implementing system includes one or more digital hardware

processors or processing circuitry ("processors"), and one or more storage devices (e.g., a

database 106 or other storage). In some implementations, different components of one or

more servers and/or clients can perform different blocks or other parts of the method 200.

[0062] Some implementations can initiate method 200 based on user input. A user may,

for example, have selected the initiation of the method 200 from a displayed user interface.

In some implementations, method 200 or portions thereof can be performed with guidance by

the user via user input.

[0063] In some implementations, the method 200, or portions of the method, can be

initiated automatically by a device. For example, the method (or portions thereof) can be

periodically performed, or performed based on the occurrence of one or more particular

events or conditions. For example, such events or conditions can include an particular

application being opened by a user, obtaining one or more images that have been newly

uploaded to or accessible by a device (e.g. a user device), a predetermined time period having

expired since the last performance of method 200, and/or one or more other events or

conditions occurring which can be specified in settings of a device implementing method

200. In some implementations, such conditions can be previously specified by a user in



stored custom preferences of the user (accessible by a device or method with user consent).

In one example, a server device can receive one or more selections of images, recipient users

and/or other items from one or more users, and can perform the method 200 for the selected

images. In another example, a device (server or client) can perform the method 200 with

access to a large collection of accessible images, e.g., a user's collection of images (if user

consent is received). In another example, a camera, cell phone, tablet computer, wearable

device, or other client device can capture an image and can perform the method 200. In

addition or alternatively, a client device can send one or more captured images to a server

over a network, and the server can process the images using method 200.

[0064] In block 202, it is checked whether user consent (e.g., user permission) has been

obtained to use user data in the implementation of method 200 (and methods 400, 500, and

600, described below). For example, user data can include user preferences, user images in

an image collection (e.g., one or more albums of the user), information about a user's social

network and contacts, user characteristics (identity, name, age, gender, profession, etc.),

social and other types of actions and activities, content, ratings, and opinions created or

submitted by a user, a user's geographical location, historical user data, etc. One or more

blocks of the methods described herein may use such user data in some implementations. If

user consent has been obtained from the relevant users for which user data may be used in the

method 200, then in block 204, it is determined that the blocks of the methods herein can be

implemented with possible use of user data as described for those blocks, and the method

continues to block 206. If user consent has not been obtained, it is determined in block 205

that blocks are to be implemented without use of user data, and the method continues to block

206. In some implementations, if user consent has not been obtained, the remainder of

method 200 is not performed, and/or particular blocks needing the user data are not

performed.

[0065] In block 206, it is determined whether a device has received an indication to

create a shared album. For example, an instruction may have been received at a user's device

("user device") from a user or other source to instruct that a shared album be created. In

some examples, the instruction can be selection of a control or command by a user in a

graphical interface displayed by a device, such as a client device or server device. The

indication can be provided as other user input (e.g., voice command from a user, button or

keyboard command provided by a user, motion command based on motion of a device by a

user in physical space and sensed by motion sensors of the device, etc.).



[0066] In some cases, an indication to create a shared album is not received. For

example, one or more shared albums may have previously been created and accessible to the

method, and one or more other conditions can prompt the method to determine whether

images should be shared (e.g., added) to an existing shared album, as in examples described

below. If an indication to create a shared album is not received, then the method continues to

block 210, described below.

[0067] If an indication to create a shared album has been received, block 208 is

performed, in which a shared album structure is created. In some examples, the shared album

structure can be a data structure created and stored in storage such as memory and/or other

storage accessible to a device performing block 208. In some implementations, the shared

album structure can include different sections for different types of data. For example, one

section can provide identifications of images that are included in the shared album. Such

identifications can be the image data itself, a portion of the image data, and/or pointers or

other references to images stored in other storage. The shared album structure can also

include other sections, such as a member user section in which identifications or indications

of the users who have access to the album can be stored. Some implementations can include

a social contribution data section that stores user contributions related to the shared album,

e.g., comments, ratings, additional content, etc. Additional sections can also be included in

some implementations, such as available controls to be displayed with shared album content

in a shared album interface that is displayed for viewing users. Some examples of a shared

album data structure are described below with reference to Fig. 27. The method continues to

block 210.

[0068] In block 210, one or more images for sharing are determined, which are to be

included in the shared album. The determined images can be digital images composed of

multiple pixels, for example, and can be stored on one or more storage devices of the system

or otherwise accessible to the device(s) implementing method 200, e.g., a connected storage

device such as a local storage device, storage device connected to or in communication with a

network accessible to the system, etc. For example, the images can be photos captured by

one or more cameras, image frames extracted from captured video streams or other video

data, or images derived from different sources. In some implementations, the determined

images can be obtained from a stored collection of multiple images, e.g., from a user's

collection or album(s), a pool of stored images submitted by users, etc. Automatic obtaining

of images from a user's collection is performed with the user's consent as indicated in block

204, e.g., via stored user preferences accessed by block 210. The collections can be locally



stored and accessible by the device performing method 200, and/or can be remotely stored on

a storage, server, or client device, e.g., as one or more albums provided in account(s) of

user(s) of a network service.

[0069] The images to be shared can be determined in one or more different ways,

including selection of one or more images by a user, and/or automatic determination,

suggestion, and/or selection of one or more images by one or more devices without user

intervention. Some examples of determining the images to be shared are described below

with respect to Fig. 4 . The method then continues to block 212.

[0070] In some implementations, identifications of the determined images of block 210

can be stored in a shared album structure. For example, if a shared album structure was

created in block 208, identifications of the determined images can be stored in that created

structure. In some examples, the image data (e.g., pixel data) of the determined images can

be stored in the shared album structure, and/or pointers or other references to the determined

images can be stored in the shared album structure and the determined images are stored in

other accessible storage. In some cases or implementations, the determined images are to be

added to a pre-existing shared album (e.g., an album not just created in block 208), and the

determined images can be temporarily stored before being sent for storage in a shared album

structure for the existing shared album.

[0071] In block 212, a set of one or more recipient users are determined, where the

recipient users are to be given access to the shared album including the one or more shared

images determined in block 210. The set of recipient users can be determined in one or more

different ways, including selection of one or more recipient users by a user, and/or automatic

determination, suggestion, and/or selection of one or more recipient users by one or more

devices without user intervention. Some examples of determining the recipient users for

sharing are described below with respect to Fig. 5 . In some implementations, the one or more

determined recipient users can be added to existing member users of a pre-existing shared

album.

[0072] In some implementations, identifications of the set of recipient users can be stored

in the shared album structure. For example, if a shared album structure was created in block

208, identifications of the recipient users can be stored in that created structure. In some

examples, the recipient users can be stored as one or more names and/or addresses (e.g.,

account names, email addresses, other network addresses, etc.). In some implementations,

each different account name and network address of a user can be stored as a separate

recipient user. In some cases or implementations, the sharing user is providing user input to



add one or more images to an existing shared album, and the set of recipient users for the

shared album has already been determined. The determined images of block 210 will thus be

shared with those same recipient users. In some implementations, additional recipient users

can be added to the shared album by the user providing user input that selects additional

users, and/or one or more additional recipient users can be added automatically. The method

then continues to block 214.

[0073] In some implementations, the sharing user can also select other options governing

the sending of the shared album and/or how one or more recipient users can access the shared

album. For example, the user can be provided an option (e.g., as a selection in a sharing

interface) to allow or disallow recipient users to contribute images to the shared album, to add

new users as members to the album, etc. Some examples are described below.

[0074] In block 214, a share command is received to share the shared album, e.g., to

share the data referenced or stored in the shared album structure. This command causes the

determined images to be made accessible (e.g., viewable) by each user in the set of recipient

users determined as described above. In some implementations, the share command can be

received as user input, e.g., a selection by a user of a "send" button in a graphical interface

via touch input on a touchscreen, voice input, optical sensor input, or selection of a share

function via motion input or other user input. In some implementations, if the shared album

is a pre-existing shared album including one or more pre-existing images different than the

determined images of block 210, then the share command can also cause one or more pre

existing images to be shared with the one or more recipients determined in block 212 (e.g.,

who may have not had access to the shared album previously).

[0075] In block 216, a sharing message is sent to each recipient user in the set of recipient

users using a communication channel associated with that recipient user. In some

implementations, multiple of the recipient users may be associated with different types of

communication channels, and the message may include different types of information based

on the type of communication channel associated with the recipient user that is to receive the

message. For example, the message can include a link to allow the recipient user to access

the shared album images, can include a preview of one or more images of the shared album

(e.g., preview images corresponding to album images, and/or a subset of the album images),

and/or can include other information. Some examples of sending messages to recipient users

is described below with respect to Fig. 6 . In some implementations, if the shared album is a

pre-existing shared album, then one or more pre-existing member users of the shared album



can also be sent a sharing message as a recipient user, to indicate the update of the shared

album with the one or more determined images of block 210.

[0076] After receiving the sharing message, a recipient user can access the shared album.

For example, a recipient user can provide user input on a recipient device to cause one or

more of the images of the shared album to be displayed by the recipient device and viewed by

the recipient user. Some examples of accessing and/or displaying a shared album are

described below with reference to Fig. 7 . In some implementations, in block 216, one or

more of the album images (e.g., image data) can be sent to the recipient devices used by the

recipient users over the respective communication channels.

[0077] Fig. 3 is a flow diagram illustrating an example method 300 to determine one or

more sharing models that can be used in the determination of sharing suggestions for a user.

Method 300 can be performed at various times, e.g., prior to implementing method 200, by

one or more devices, e.g., server devices and/or client devices. The results of various

performances of method 300 can be combined, e.g., as updates to models. The sharing

models determined by method 300 can be used by other methods described herein, e.g.,

methods of Fig. 4 and/or Fig. 5 .

[0078] In block 302, user consent is received to examine user data of users (or this

consent can be received at a different, previous time). For example, user data can include

user preferences, geographic locations visited, images collected (e.g., captured and received

photos), text content created (comments, ratings, opinions, etc.), social contacts (e.g., user

information stored in contact lists on devices and/or user groups in network services such as

social networking services), calendar data, historical user data and data indicating previous

user activity involving devices and communication, etc. User data is not used in the blocks of

method 300 for which user consent was not received by the user(s) associated with that user

data. The user consent received also includes consent from a particular user for which

sharing models and patterns are being determined.

[0079] In block 304, sharing activities and other activities of (consenting) multiple

general users are examined over periods of time. For example, characteristics of these

activities with one or more devices can be determined and stored over periods of time. For

example, applications or other programs running on devices can provide data describing

sharing activities of users of those devices, such as the occurrence of a user sharing an image

(or other user content) to another user over a network. Various network services (e.g.,

internet services) such as photo collection and sharing services, email services, social

networking services, and/or other network services can provide user data describing sharing



activities of general users of those services. In some examples, the sharing activities can

include sending content such as images, documents, video data, audio data, or other content

to other users. Block 304 can examine the shared content for various factors, include time of

sharing, location of sharing, metadata (e.g., EXIF data for images), detected content features

(e.g., detected faces, objects, landscapes, landmarks, or other features in images).

[0080] Other user activities can also be examined. For example, communication

activities such as instances of receiving and/or sending content from users can be counted or

otherwise logged. In some implementations, times of day can be determined as to when

sharing or other communication activities were performed by general users. In some

implementations, if the users have given consent, geographic locations or environments can

be determined as to where users performed sharing activities, e.g., based on GPS data of

devices carried by users, and/or by examining the content of images (e.g., determining

whether an image was captured outdoors based on outdoor features, e.g., landscape features,

sunsets, etc., or whether the image was captured indoors based on room features, e.g., walls,

furniture, etc.). In some implementations, a type of event or user activity can be determined

at the time of sharing activities, e.g., a party or other social gathering, a holiday event, a

sports game, a work meeting, shopping or other errand, etc. For example, types of events can

be determined based on user calendar data, user to do lists, detecting types of content features

in shared images (e.g., birthday cake, holiday decorations, sports playing, number of faces or

persons, field weather feature (snow or overcast sky), or other well-known types of objects or

other features).

[0081] In examining sharing activities and other user activities, block 304 does not

determine or examine personal identities of people or other entities depicted or described in

user content. For example, human faces can be detected in images without determining the

identities of the persons having those faces. In some examples, the occurrence of one or

more human faces depicted in an image, and/or the number of human faces detected in that

image, can be logged by block 304. Similarly, people referred to in user content, e.g., users

of a network service, do not have their identities examined. For example, a user name or

network address of a user can be stored by block 304 to be examined for finding patterns in

later blocks, but the person identity represented by the user name or network address is not

identified or examined, and the user name and address is not retained after patterns are found

as described below.



[0082] In block 306, sharing patterns of general users are determined based on the results

of examining sharing activities and other user activities in block 304. Sharing patterns of

general users can be based on users sharing content and communicating with other users,

historical user data, and/or communicated user content (images shared, messages and other

types of content sent and received, etc.). For example, sharing activities of users can be

correlated with the users to which the content was shared (e.g., users who the user often

communicates with), the type of content that was shared, the type of activity being performed

by users at the time of the sharing activities, and/or other characteristics of users, used

devices, or sharing activities. In some examples, a frequency of occurrence of sharing

activities with other characteristics of users, content, or user activities can be determined,

e.g., a number of occurrences of sharing activities for images in conjunction with type of

image features shared, concurrent user activities, etc. In some implementations, the more

frequent the sharing activity occurred, the greater the confidence or importance that can be

assigned to that pattern (e.g., using a scale of confidence values or importance values). Some

examples include determining a correlation between sharing activity and time of day, type of

location, and/or type of content features depicted in content such as images. For example, a

correlation can be determined between sharing images by the users and a particular type of

event depicted in the shared images, e.g., a social gathering in which at least a certain number

people are present (as depicted in one or more of the shared images), birthdays (based on

depicted objects such as a cake), holidays (based on objects associated with the holiday

depicted in the image, the date of image capture, etc.), a business event (based on geographic

location of capture of the images), etc. In another example, a correlation can be determined

between sharing images by the users and the type of content features depicted, e.g., images

depicting faces are determined to have been shared the most, images depicting animals are

determined to have been shared the next most, depicted landscape features are shared the

least, etc.

[0083] In block 308, sharing activities and other activities of a particular user are

examined, if consent from the particular user has been obtained. The particular user can be a

user for which specific sharing models can be determined. For example, characteristics of

these activities with one or more devices can be logged and stored over periods of time,

providing historical user data for the particular user. For example, applications or other

programs running on the particular user's devices can provide data describing sharing

activities of the user, such as the occurrence of the user sharing images to other users over a

network. Other user data can also be examined, e.g., locations visited by the user (e.g. as



detected by GPS sensors on a device carried by the user), activities of the user as inferred by

locations visited by the user, etc. Some implementations can use user data from various

network services (e.g., internet services) such as photo collection and sharing services, email

services, social networking services, and/or other network services that have data describing

sharing activities of the particular user. In some examples, the sharing activities can include

sending user content such as images, documents, video data, audio data, or other content to

other users. Block 304 can examine the content for various factors, include detected content

features (e.g., detected faces, objects, landscapes, landmarks, or other features in images).

[0084] In block 310, sharing patterns of the particular user are determined based on the

results of examining sharing activities and other user activities in block 308. Sharing patterns

of the particular user can be based on other users communicated with by the particular user,

user data (preferences, geographic locations, etc.), historical user data, and/or user content

(images shared, messages and other types of content sent and received, etc.). For example,

sharing activities of the particular user can be correlated with the users to which the content

was shared, the type of content that was shared, the type of content features depicted in

shared images, the type of activity being performed by the user (or device) at the time of the

sharing activities, and/or other characteristics of the user, device(s), or sharing activities. In

some examples, a frequency of occurrence of sharing activities with particular characteristics

of the user or user activities can be determined. In some implementations, the more frequent

the sharing activity occurred, the greater the confidence or importance that can be assigned to

that pattern (e.g., using a scale of confidence values or importance values). In some

examples, block 310 can find correlations between sharing images and the type of content

features (e.g., persons, landscapes, social gatherings, etc.) depicted in the image, and other

correlations as described above for block 306.

[0085] In block 312, in some implementations, one or more sharing models can be built

based on the sharing patterns determined in blocks 306 and 310 described above. Various

techniques can be used to build predictive models based on the patterns that can provide an

indication of how likely that a particular image will be shared by a user, or how likely that the

user will share image(s) (regardless of the content features of the image). In some

implementations, one or more sharing models can be built for a general user, and one or more

different sharing models can be built for the particular user. Some implementations can

combine the patterns from general users and from the particular user into a single sharing

model. In some examples, some sharing models can indicate which other users are likely to

be recipient users of a shared content item, e.g., having a likelihood greater than a threshold.



In some implementations, a sharing model can provide an estimation such as a confidence or

importance (e.g., indicated as a confidence score or importance score) of an image being

shared. Some implementations of models can weight different factors differently, e.g., assign

recency of previous sharing occurrences a higher weight than frequency of previous sharing

occurrences, etc.

[0086] For example, characteristics related to a particular image can be determined by a

device and input to the model, and the model can determine the likelihood that the image will

be shared. These characteristics can include characteristics of the image, of the device used

by the user, and/or of the user, e.g., as described by user data and other data. The

characteristics can include the type(s) and descriptions (e.g., labels) of content features

depicted in the image (e.g., tags added to images by users), the time and/or location the image

was captured, metadata of the image, events occurring at the time of capture, frequency and

recency of sharing other images and content by the particular user, etc.

[0087] In some examples, some sharing models can receive a particular image and

current user or device characteristics and output a likelihood that the particular image will be

shared at the current time by the particular user. In another example, if sharing patterns of

the particular user indicate that the user tends to share images while traveling on a train or

bus, and input data indicates that the user is currently traveling on a train, then a sharing

model can output a likelihood of sharing for an image for the current time (e.g., to determine

a suggested image to the user at the current time).

[0088] In some cases, a particular user may be a recipient user of a shared album that

includes one or more images, and would like to see images of the particular user as

suggestions to add to the existing shared album. Some models can determine a sharing

likelihood for images based on the images that are included in the received shared album.

For example, characteristics of the images of the shared album can be provided as inputs to

the model. Images of the particular user can also be input to the model. The model can

determine a likelihood that the images of the particular user will be added to the shared album

by the particular user. In one example, sharing patterns may indicate that if the images

included in a received shared album depict particular faces, then other images that depict at

least one of those same faces and which were captured within a particular time window of the

capture of the images in the shared album are likely to be added to the shared album. The

model can provide a strong likelihood of sharing for images of the particular user that meet

these conditions.



[0089] Some implementations can use multiple models. For example, one model can

provide output based on patterns of general users, another model can provide output based on

patterns of the particular user, and another model can provide output for the case of sharing

images added to an existing shared album. Some implementations can assign different

weights to different model results and combine the results. For example, particular user

sharing patterns can be weighted higher than general user sharing patterns in determining a

likelihood of sharing images.

[0090] In block 314, one or more models can be updated based on user actions. Block

314 can be performed at various times after creation of the models. The models can be

updated based on user actions in response to prior suggested images for sharing (e.g.,

suggested images are described with respect to Fig 4). In some examples, if a particular

image is suggested to a user to share based on particular characteristics, and the user shares

the suggested image, then the model relationship(s) that contributed to that result can be

weighted higher. Similarly, if a suggested image is not shared by the user (e.g., within a

particular time period after the suggestion), then the model relationship(s) contributing to the

suggestion can be reduced in weight or influence. In some implementations, if a user rejects

or does not select a suggested image, then similar suggestions to the rejected suggestion are

not provided again under similar conditions, or are only provided again after a period of time.

[0091] Fig. 4 is a flow diagram illustrating an example method 400 to determine one or

more images for sharing. In some implementations, method 400 can be used for block 206 of

Fig. 2 . Other methods can alternatively be used for block 206. User consent is obtained for

use of user data as described above for blocks 202-205 of Fig. 2 .

[0092] In block 402, it is determined whether a shared album is being created for the

determined images. For example, if a shared album is being created, then the one or more

determined images are to be the initial images in the shared album. For example, a user may

be creating a shared album of images to share with other users. In some implementations, a

shared album structure may have already been created and stored, e.g., in block 204 of Fig. 2 .

In other implementations, a shared album structure can be created after determination of the

one or more images for sharing in method 400.

[0093] If a shared album is being created, block 404 is implemented, in which one or

more suggested images are determined from a collection of images accessible by the user

who is creating the shared album. For example, the user may own or have access to a number

of photo albums or other albums of images and/or other content. The collection of images

can be analyzed to determine which images should be suggested to the user for inclusion in



the shared album. In some implementations, the collection of images can include images

from multiple users (e.g., a group collection or company collection), or from one or more

other sources.

[0094] The suggested images can be determined based on one or more of a variety of

different factors. These factors can include characteristics of the images, including

characteristics of the image content, e.g., content features depicted in the images. For

example, if user consent has been obtained, features can include detected human faces,

landmarks, landscape features, animals, and/or objects. Content features can be detected in

images, if user consent has been obtained, using any of a variety of image recognition

techniques, including facial recognition techniques that can examine image data for facial

landmark features (e.g., eyes, nose, mouth, eyebrows, hair, teeth, etc.), human body

recognition techniques examining for body features (arms, legs, head, torso, etc.), landmark

recognition techniques, landscape recognition techniques examining for landscape features

(e.g., blue sky, foliage, mountains, lakes, roads, buildings, bridges, etc.), object recognition

techniques examining for a variety of types of objects (e.g., vehicles, devices, decorations,

common household objects, etc.). Some image recognition techniques can compare image

pixels and areas to reference patterns or images and/or use a variety of other techniques to

detect types of content features in images. In some examples, method 400 can perform the

image recognition techniques and/or send one or more images to a recognizer implemented

on the device or a connected device, and receive recognition results from the recognizer. As

an example, facial recognition techniques can detect a face in an image without determining

the identity of the person who is depicted. For example, general facial features in the image

can be detected to determine the position of a general face, without determining any person

identity or characteristics or user data associated with the face. Some techniques can also

provide detected estimated characteristics of detected features, such as whether a detected

face is smiling or has another facial expression, an estimated age of a person based on skin

analysis, etc.

[0095] The types of detected features can be used to evaluate whether images should be

selected as suggested images for the created shared album. For example, a "sharing score" or

"suggestion score" can be determined for and associated with an image to indicate the

strength or suitability of the image as a suggested image, where a stronger or strengthened

sharing score indicates greater suitability for sharing. In some implementations, sharing

scores can be assigned a magnitude or value within a particular range of values, where one

end of the range of values can be associated with increased suitability to be a suggested



image. In some example implementations, one or more previously-created sharing models

can be used to help determine suggested images for sharing, as described above with respect

to Fig. 3 . For example, a sharing model can provide a sharing score for a particular image in

some implementations.

[0096] In this case of a newly-created shared album, the collection of images can be

examined to find suggested images that depict content features relevant to current user or

device characteristics and/or to a history of activities of the user creating the album. For

example, current user or device characteristics can include a current chat or other

communication activity with other user(s). This can cause images depicting content related

to subjects in the current chat to have a higher sharing score than images not related to those

subjects (e.g., labels of content features in images can also be examined). A current location

and/or vacation status of the user/device can cause images depicting content features related

to the current location or activity to be assigned a strengthened sharing score (e.g., a location

of a tourist location, and the user is known to be on vacation from calendar user data or other

user data, can cause images captured at that tourist location to have a strengthened sharing

score). An application or other program currently being run on the user's device can cause

images related to the application (or to data being processed or presented by the application)

to have strengthened sharing scores than images not related to the application. For example,

if an application on the device is displaying video content (e.g., movie) or a game application

is being run on the device, then images related to the video content or game can be given

strengthened sharing scores.

[0097] Images that the user is currently interested in can be assigned strengthened sharing

scores. For example, images that the user has viewed frequently within a particular recent

time period (e.g., the last week) can be assigned a strengthened sharing score than other

images. Images that the user has labelled with descriptive labels can be similarly assigned

strengthened sharing scores. Stored user preferences can indicate which images are strong

sharing suggestions. Images depicting content that can be determined as "important" for the

user can be assigned strengthened sharing scores. For example, important images of social or

holiday events, having timestamps on a recognized holiday or a known vacation or event of

the user (e.g., based on user calendar data), being captured at locations not in the normal

routine of the user (e.g., not in areas near work and home), and other indicators can be used to

determine whether an image is likely to be important to the user.



[0098] Past activities can also or alternatively be used to determine suggested images, as

determined by historical user data. For example, images related (in content, location, time of

capture, etc.) to particular past activities of the user may be given more importance, such as

previous sharing activity, previous trips or vacations, social events with several other persons,

communications with other users (chats, text messages, email, etc.), images depicting one or

more types of features that were previously shared with any of those other users to have a

strengthened sharing score. For example, a previous sharing of images depicting a particular

person or other feature may have been previously shared by the user with other users at

particular times of day. These characteristics can be examined to determine that different

images having the same characteristics have a strengthened sharing score.

[0099] In some implementations, particular predefined characteristics can be associated

with a weaker (e.g., smaller, worse, etc.) sharing score to images that have those

characteristics to indicate less suitability for sharing. For example, frowning or other non-

smiling faces or other facial expressions detected in an image can be associated with a

weaker sharing score to that image. An image in the collection of images that is considered

too similar to another image in that collection can be assigned a weaker similarity score (or

can be ignored entirely), e.g., having a similarity score over a predefined threshold. The

similarity score can be determined using one or more image similarity measurement

techniques. In other examples, particular types of content can be associated with weaker

sharing scores or score modifiers as indicated in stored user preferences, e.g., images that do

not depict people, types of animals (insects, snakes, etc.), etc. In some implementations, the

stored preferences of the user who created the shared album can control the assignment of

weaker sharing score modifiers to images.

[00100] In some implementations, multiple factors and characteristics as described herein

can be assigned individual sharing scores, and sharing scores from multiple different factors

can be combined to provide a total sharing score for an image. For example, total sharing

scores of images can be compared to determine which images should be suggested images,

e.g., the images having the strongest (e.g., highest, best, etc.) total sharing scores.

[00101] Based on the described examination of images, one or more suggested images are

selected from the collection of images. For example, images having the strongest (e.g.,

highest) sharing scores can be selected. In some implementations, a predetermined number

or other particular number of suggested images are selected. Some implementations can

provide images having a sharing score meeting a predefined score threshold. The method

then continues to block 420, described below.



[00102] If a shared album is not being created as determined in block 402, then the method

continues to block 406, where it is determined whether one or more images are to be added to

an existing shared album. For example, the shared album may have been previously created

and shared by the user, or the user (e.g., user account and/or one or more user devices) is a

recipient user of the shared album that was created by a different user.

[00103] If images are to be added to an existing shared album, block 408 is implemented,

in which suggested images are determined from the user's collection of images which are to

be suggested to be added to the shared album. For example, the suggested images can have

one or more similarities in characteristics to one or more images in the existing shared album.

In some examples, images in the user's collection can be examined for similar image content

to the content in the album images. For example, the shared album may include images

depicting one or more persons, and images in the user's collection that are different from the

images in the shared album and which also depict one or more of these persons can be

assigned a strong sharing score to indicate a strong sharing suggestion. For example, to

implement detection of the same persons in images, matches between faces in user images

and faces in the album images can be determined without determining the identities of the

persons depicted in the images. In some implementations, images that depict a greater

number of the persons depicted in the shared album images can be assigned a stronger

sharing score compared to images that depict fewer of the persons in the album images.

Images that depict the user that created the shared album, or other users that are members of

the shared album, can be assigned stronger sharing scores. Images that depict other types of

similar features can also be assigned stronger sharing scores, e.g., particular objects

indicating a common event (e.g., a sign having the same words, decorations indicating the

same event, etc.). Other image metadata can also be examined to determine commonality

between images to a particular event, such as geographic location and timestamp.

[00104] In some implementations, image content that is considered too similar to one or

more images in the shared album can be assigned an average sharing score or be given a

weakening (e.g., negative) score modifier. For example, user images that have a similarity

score that meets a threshold when compared to album images, as determined by an image

similarity measurement technique, can be considered undesirably similar. For example, this

can avoid suggesting images that are too duplicative of (e.g., too similar in content to) images

previously added to the existing shared album.



[00105] Some implementations can check images of the user's collection that have other

similar characteristics to the images in the shared album. For example, images in the user's

collection which have a time of capture that is similar to one or more of the album images can

also be assigned a strengthened sharing score (e.g., a time of capture within a particular time

range of the time of capture of the album images, such as 1 or 2 hours). Similarly, images in

the user collection that have a similar location of capture to one or more of the album images

(e.g., a location of capture within a particular radius of one or more locations of capture of the

album images, e.g., 500 feet or 5 miles) can be assigned a strengthened sharing score.

Images in the user's collection that depict content features that were discussed in user

comments of the shared album can be assigned a stronger (strengthened) sharing score.

Descriptive labels of the images that are similar to labels of one or more album images (e.g.,

have a high semantic similarity) can be assigned a strengthened sharing score. Other user

data can be similarly examined for references to particular content that may be present in

images of the collection of images.

[00106] In some implementations, a user's images that have a time of capture at a

predetermined time relative to an album image can be provided a strengthened sharing score.

For example, a user image that has a time of capture that is one year previous to the time of

capture of image(s) in the album can be assigned a strengthened sharing score, since it may

be likely that this image depicts the same type of event that happened one year previous (e.g.,

a previous birthday party, annual picnic, etc.). Other time periods can also be similarly

examined for weekly events, monthly events, etc. In some implementations, additional

similarities in these cases can also be examined to provide a stronger sharing score if those

similarities are found. For example, the images may have the same or similar location of

capture, have one or more of the same people present, etc.

[00107] In some implementations, the collection of user images can be examined to

determine sharing scores and/or find suggested images similarly as described for block 404.

For example, a sharing score for an image can be determined based on one or more factors

described for block 404 as well as one or more factors described for block 408.

[00108] Based on the described examination of images, one or more suggested images are

selected from the collection of images. For example, images having the strongest (e.g.,

highest) sharing scores can be selected. In some implementations, a predetermined number

or other particular number of suggested images are selected. Some implementations can

selected images having a sharing score meeting a predefined score threshold. The method

then continues to block 420, described below.



[00109] If a sharing album has not been received as determined in block 406, then the

method continues to block 410, where it is determined whether one or more automatic

conditional image suggestions should be made. These can be image sharing suggestions

provided even though the user has not instructed the creation of a shared album and is not

adding images to an existing shared album. For example, the user may have indicated in

stored user preferences or via other stored or input instructions that the user desires automatic

suggestions of images for sharing, which are to be provided at times when one or more

conditions (e.g., triggers) have occurred.

[00110] The conditions can take a wide variety of forms. For example, the user may have

designated that suggested sharing images are to be provided at the user device at particular

times, e.g., periodically such as once a week, once a month, etc. on a particular day, at a

particular time of day, on particular holidays or other known recognized days, etc. The

conditions can include particular conditional events that should take place, such as receiving

messages, shared albums, or other user content from other users. The conditional events can

include particular types of social events such as parties, birthdays, or other social gatherings.

For example, the automatic suggestion can be made by the user device at a time after the

device has determined that the event is over, e.g., based on the user determined to be

traveling (or have traveled) away from the event location, the user arriving home, the next

day arriving, etc.

[00111] The conditional events can include obtaining images by the user device. For

example, obtaining images can include capturing images by the user with a camera on the

user device (or with another camera in communication with the user device), e.g., where

suggested images for sharing can be automatically provided by the user device when a

predetermined time has expired after the last image was captured by the user. In another

example, a conditional event can be obtaining an image on a user's client device from a

different source, e.g., from another user over a network, from a server, etc. The conditions

can include particular type(s) of content included in newly obtained images. For example,

images having particular users, persons, or objects depicted can be provided in an automatic

sharing suggestion (e.g., friends, objects indicating an event such as a birthday cake or

Christmas tree, etc.). Conditions can include the user and user device arriving at a particular

location or a type of location (e.g., home, vacation area, etc.). Conditions can include

subjects mentioned in user comments made by the user, or other indications of user interest in

an image as described above. Various multiple conditions as described above can also be

combined to create more specific conditions to trigger automatic suggestions to be made.



[00112] If it is determined that an automatic suggestion should be provided, block 412 is

implemented, in which suggested images are determined from the user's collection of images

based on one or more conditions. In some implementations, these suggested images can be

determined similarly as described above for a shared album newly created by the user. In

some implementations, different images (or a different subset of images) can be suggested for

automatically-triggered suggestions than for suggestions provided in response to user input

selecting to create a shared album. For example, in some implementations, images suggested

in block 404 for a user-created shared album can be based on current or past characteristics of

the user or device, while images suggested in block 412 can be based on the predefined

conditions that cause the automatic conditional suggestions to be provided (which in some

cases may be similar to current characteristics used in block 404). For example, if the

predefined conditions to cause automatic suggestions include obtaining images at a user

device, then only those obtained images (or a subset of the obtained images) can be suggested

for sharing. If the conditions include a particular conditional event, then only images related

to the event can be suggested for sharing. The method then continues to block 420.

[00113] If automatic suggestions are not provided in block 410, e.g., because conditions

for those suggestions have not been satisfied, then the method can proceed to block 414 in

some implementations, in which default suggested images are determined from the image

collection. For example, one or more images recently captured by the user can be default

suggestions that can be presented to the user (e.g., in block 416) in a background display area

or accessible window or menu on the user device, e.g., always available for sharing. Other

implementations can provide no suggested images in block 414. The method then continues

to block 420.

[00114] In block 420, the determined suggested images are presented to the user. For

example, the suggested images can be displayed by a display device of the user device, e.g., a

display screen, display projector, or other display device. Some implementations can provide

a particular interface for viewing suggested images, some examples of which are described

herein.

[00115] In block 422, user selections of one or more of the presented suggested images are

received. For example, a user can select one or more of the suggested images using any of

various forms of user input (touchscreen, voice input, motion input, etc.). The selected

images are the determined images for sharing in the shared album. In some implementations,

the user can also manually select particular images for sharing from the image collection,

e.g., by browsing through the images in the collection.



[00116] If automatically-triggered suggested images were determined (e.g., in block 412),

then user selections of one or more images may indicate that the user has agreed to share the

selected images in a newly-created shared album. In such a case, a shared album is created,

e.g., in block 422 or in a later block, similarly as described above for block 208. In some

implementations, existing shared albums can also be checked to determine if the selected

images are similar enough to the images in an existing shared album to be added to that

existing shared album. Some implementations can prompt for and receive user input

indicating an existing shared album to which to add the selected images.

[00117] Fig. 5 is a flow diagram illustrating an example method 500 to determine a set of

recipient users to add to the shared album structure. In some implementations, method 500

can be used for block 208 of Fig. 2 . Other methods can alternatively be used for block 208.

User consent for use of user data is obtained as described above for blocks 202-205 of Fig. 2 .

[00118] A recipient or recipient user as referred to in this method is a user who receives a

shared album, e.g., receives a message, invitation, and/or shared album data allowing access

of that user to the shared album. For example, the recipient user is added as a member of the

shared album or is invited to join the shared album.

[00119] In some implementations, method 500 can be omitted if the shared album is an

existing shared album to which the determined images are to be added. The existing shared

album can include a number of user members or recipient users, including the shared album

creator and users with which the creator user has shared the album. In some implementations

of an existing shared album, recipient user suggestions can be determined in method 500 for a

user as described below, and selected recipient users of these suggestions can be added to the

existing recipient users (user members) of the existing shared album. In some

implementations, recipient user suggestions can be automatically determined by the system

and automatically added as recipient users to the shared album, e.g., without user

intervention.

[00120] In block 502, recipient user suggestions are determined based on a history of user

activities with user devices. In some implementations, various users can be evaluated to be

suggested recipient users as indicated by a "recipient score" assigned to each examined

recipient user, where a stronger score (e.g., higher score) indicates greater estimated

suitability to be a recipient user (and a suggested recipient user). The examined users can be

previous contacts of the sharing user, or can be users of a network service or other group of

users. For example, the system can examine user interactions with other users via the user's

devices communicating data with other user devices over a communication network,



including prior sharing activities for images and other content, email messages, chat

messages, text messages, comments, ratings, participation in device games by the user's

devices and other users' devices, and other interactions. In some examples, the other users

that the user has previously most frequently interacted with via the user's devices can be

suggested recipient users for the shared album (or can be assigned a strengthened recipient

score). In some implementations, the other users most frequently communicated with by the

user's devices can be given a stronger recipient score. Some implementations can assign a

strengthened recipient score to other users that most recently were in communications with

the user's devices. In some implementations, frequency and recency of communications and

other device activities can both provide adjustments to the recipient score, e.g., proportional

adjustments based on the magnitude of frequency or recency, or particular adjustments if the

frequency and/or recency magnitudes meet one or more predetermined thresholds.

[00121] In block 504, recipient user suggestions can be determined based on the one or

more determined images to be shared in the shared album (and/or based on one or more

album images in an existing shared album). For example, recipient users can be determined

based on the content features of the determined images and/or other metadata of the images

(geographic location of image capture, time of image capture, etc.). In some examples,

stored user preferences may have been provided by the user, which may indicate desired

recipient users for sharing based on particular types of content depicted in images. For

example, the sharing user preferences may have indicated that images depicting vacation

scenes and tourist areas are to be shared with particular users listed in the preferences. If the

determined images have one or more content features of the type listed in such preferences,

the associated recipient users listed in the preferences can be selected as suggested recipient

users. Some implementations can determine recipient addresses of persons that are depicted

in the determined images of block 210 (if user consent has been obtained by each of the

persons depicted), and these persons can be provided as suggested recipient users.

[00122] Some implementations can combine factors involving previous user activities of

block 502 with factors involving the determined images to be shared of block 504, to

determine suggested recipient users. For example, if the user previously shared images

depicting particular image features or a particular type of image features, and if any of those

particular features or types of features are detected in the determined images, then the users

who received the previous shared images can be determined to be suggested recipient users.

In one example, it is determined that the user on numerous previous occasions has shared

images of a baby with parent users. If one or more of the determined images of block 210



depicts the same baby (e.g., based on matching the face of the baby), then the parent recipient

users can be provided as suggested recipient users.

[00123] In some implementations, one or more album images are provided in an existing

shared album that has been shared with the user, and these album images can be used to

determine one or more suggested recipient users to add to the existing shared album. For

example, the system can determine one or more types of image features in one or more

images of the shared album (e.g., monuments, landscape features, objects, persons, etc.) by

processing image content and/or image metadata, and can determine whether the user has

previously shared images having these same image types with other users (e.g., sent images

to or received images from other users, or added other users to other shared albums having

images depicting the same types of image features). The other users that have previously

shared the same types of image features can be designated as suggested recipient users to be

added to the shared album.

[00124] In block 506, the suggested recipient users determined in blocks 502 and/or 504

are presented to the user as suggested recipient users. For example, the suggested recipient

users can be displayed in a list by a display device of the user device, e.g., a display screen,

display projector, or other display device. Suggested recipient users (e.g., recipient

candidates) can be displayed in an graphical interface of the device along with other recipient

users indicated by user input, in some implementations.

[00125] In block 508, user selection of one or more of the presented suggested recipient

users are received. For example, a user can select one or more of the suggested recipient

users using any of various forms of user input (touchscreen, voice input, motion input, etc.).

The selected recipient users are the determined recipient users for sharing the shared album.

For example, the selected recipient users can be added to the created shared album structure

as described above. The user can also provide user input to determine recipient users (user-

provided recipient users). For example, the user can input a name of a recipient user. In

some implementations, user input can include a name or a portion of name (e.g., as text, such

as a contact name, account name, email address, phone number, etc.), and a stored set of

recipient candidates can be searched for recipient names that match the input name or name

portion. Matching names can be retrieved from storage and presented to the user in a list for

selection by the user. In some implementations, the stored set of recipient candidates can

include users in one or more contact lists, previous recipients of communications from the

user, users of a network service, etc.



[00126] In block 510, additional or different recipient suggestions can be determined, or

their presentation altered, based on one or more selections of suggested recipient users or

other recipient users by the user in block 508 (and/or based on selections received at other

times of method 200 or system operation). For example, if the user selects a particular

recipient suggestion that matches a name input by the user, then other users that are related to

this selected suggestion can be presented as suggested recipient users for additional possible

selections by the user. In some examples, if the user selects a friend as a recipient user, other

users can be presented as suggestions who are known to have been involved in the same past

device communications or events that included the selected friend (if user consent has been

obtained to determine such other users from user data and/or user images). In some

implementations, blocks 510 and 508 can be performed in multiple such iterations, where the

user selects a recipient suggestion (or otherwise selects a recipient user) in block 508 and

additional or replacement recipient suggestions can be determined and presented in block

510.

[00127] Fig. 6 is a flow diagram illustrating an example method 600 to send a sharing

message to recipient users of the shared album. In some implementations, method 600 can be

used for block 212 of Fig. 2 . Other methods can alternatively be used for block 212. User

consent is obtained for use of user data as described above for blocks 202-205 of Fig. 2 . In

this example, one or more of the recipient users may be using different types of

communication channels. In some implementations such as described below, the type of

information included in a message to a recipient user using one type of communication

channel can be different than the type of information included in a message to a recipient user

using a different type of communication channel.

[00128] In some implementations, a recipient user may be referred to by multiple different

recipient names used by the methods described herein. For example, a recipient user may

have different names for different types of communication channels, e.g., an account name of

"Userl" and an email address name of "Userl@service.com." In some implementations,

each of these recipient names can be treated as a separate recipient user using a different

communication channel. In some implementations, if information is obtained by the methods

to indicate that multiple different recipient names refer to a single recipient user, then the

recipient names can be consolidated to a single recipient name having one of the types, e.g.,

an account name for the network service in this example (or the single consolidated name

type can be determined based on stored user preferences of the recipient user and/or the

sending user, if available with user consent).



[00129] In block 602, one of the determined recipient users of the shared album is

selected. In block 604, it is determined whether the selected recipient user is using a

particular type of image management application intended for viewing the shared album. For

example, the particular application (or other program) can be available to install and/or run

on user devices and which allows several related functions for viewing and organizing

images and other visual content in shared albums, some examples of which are described

herein. In some examples, the application can allow a user to view and organize his own

images, view images from other users, and create and view shared albums. In some

implementations, this application can be installed on a user device if a user has an appropriate

account in a particular network service. The particular network service can also be used by

the sharing user. Via the account and network service, the sharing user's device can

determine whether the selected recipient user has and/or is running the application on a

recipient device.

[00130] If the selected recipient user is using the viewing application, then in block 606

the sending user device creates a sharing message that includes notification data and a link.

The method then continues to block 622, described below. For example, the notification data

can include a notification that is received by and displayed by the recipient device after

receiving the message. The notification data can enable a "push" notification in some

implementations, where the notification data is recognized by the recipient application (or

other software) and causes the application to provide a notification to be displayed on the

recipient device. For example, the notification can be an indication displayed on a display

screen of the recipient device that a shared album has been shared with the recipient user.

[00131] The sharing message also can include a link that can be displayed by the recipient

device, e.g., in the notification in some implementations. The link, when selected by the

recipient user, causes the shared album images to be displayed by the recipient device in a

shared album viewing interface of the image management application. In some

implementations, this link can be a special type of link recognized by the application to

display the shared album viewing interface of the application. For example, the shared album

images can be downloaded from a server and displayed on a display screen of the recipient

device in the shared album viewing interface. In addition, the application can determine

whether any particular recipient user has selected the link to view the shared album in the

viewing interface. Some example features of an example shared album viewing interface are

described below with reference to Figs. 15 and 18.



[00132] If the selected recipient user is not using the viewing application as determined in

block 604, then the method continues to block 608, where it is determined if the selected

recipient user has an account on a network service used by the user for sharing the shared

album. In this case, the recipient user may have a user account name that is used by the

recipient user, but does not have a viewing application (or other software) that recognizes

notification data (similar to the notification data described above for block 606) to cause a

notification to be displayed on the recipient device.

[00133] If the selected recipient user has such an account, then in block 610 the sending

user device creates an email sharing message including a link and a preview, and/or creates

one or more other types of account messages. For example, the email message can be

addressed to an email account used by the recipient user, which can be an email account

connected to the network service account in some implementations. The method then

continues to block 622, described below. The recipient user can receive the email message

similarly to other standard email messages, e.g., in response to the send message block 622

described below. Some implementations can check whether the recipient user is currently

logged into the account, and if the recipient user is not currently logged in, will consider the

recipient user an email recipient or other type of recipient user.

[00134] In some implementations, other types of account messages may be enabled by the

network service account, allowing these other types of account messages to be created and

sent in addition to or in place of the email message in block 610. For example, block 610 can

include creating an account notification that can cause a notification or message to appear in

one or more account services used by the recipient user. For example, the account

notification can be different than the push notification recognized by the viewing application

as described for block 606. Some implementations may provide the link in the other types of

account messages.

[00135] In some implementations, the link included in the email message data (or other

type of account message data) can be a web link to a shared album web page. This link can

be a different type of link than the link provided to the viewing application recipient user

described above for block 606. For example, in some implementations this link can be a

standard web link as compared to a special link used by a viewing application as described

above. In some implementations, this link in the message to the account recipient user can be

a unique link, e.g., a unique Uniform Resource Locator (URL). Each unique link is different

from the other unique links sent to other recipient users in method 600, even though they may

all be links to the same shared album web page (e.g., for account, email, and SMS recipient



users). The unique link allows a device (e.g., server device providing shared album

functions) to detect when a particular recipient user selects the link to access the shared

album web page, since that particular URL is not provided to any other recipient user.

[00136] Selection of the link by received user input from the recipient user on the recipient

device causes a standard web page viewing application on the recipient device to be initiated,

e.g., a web browser. The web browser application can download the album web page to be

displayed on the recipient device. In some implementations, the album web page can include

album information such as the content of the album (e.g., one or more images and/or videos

in full resolution or greater resolution than preview images). Some implementations can also

display a list of member users of the album on the album web page. For example, all the

recipient users in the set of recipient users determined for the shared album can be displayed,

as well as other users that have joined the album. In some implementations, various

functions are available to the recipient user in the image management application which are

related to the shared album described above, and some of these functions are not available to

the account recipient user viewing the album web page, e.g., in a browser application.

[00137] The email message (or other message) created for the account recipient user in

block 610 can also include one or more preview images of the album images. The preview

images can be displayed in the email message, e.g., displayed on the recipient device when

the email message (or other type of account message) is opened by the recipient user on the

recipient device. For example, the preview images can be lower-resolution images or

"thumbnails" that give an idea of the content of one or more images of the shared album. In

some implementations, the preview images can be provided as a HTML preview included in

an HTML email message, e.g., references or pointers to the preview image data can be

included in the email message, where the pointers cause or enable the actual image data to be

downloaded from a server device to the recipient device in response to the email message

being displayed by a device. In some implementations, a subset or predetermined number of

the album images are included as preview images in the account message. In some examples,

a predefined number of images of the shared album, e.g., three, can be selected to be

downsampled to a lower resolution and included in the account message. In some

implementations, these can be the three images having the strongest (e.g., highest) sharing

scores or having other known high relevancy to the recipient user or to the shared album.

[00138] In some implementations, an "install application" control (e.g., button or link) can

also be included in message data sent to the recipient user (e.g., included in a single message

or included in a message sent to the recipient user separately from the notification and



preview images). Alternatively or additionally, the install control can be included and

displayed in the shared album web page accessed using the link. When selected by the

recipient user on the recipient device, this control causes the image application described in

block 606 to be downloaded and installed on the recipient device, thereby allowing the shared

album viewing interface of the viewing application to be used by the recipient user to view

the shared album. In some implementations, this install control can be displayed prior to any

join control (described below), or alternatively can be displayed simultaneously or after the

join control.

[00139] If the selected recipient user does not have an account on the network service as

determined in block 608 (or is not logged into an account in some implementations), then the

method continues to block 612, where it is determined if the selected recipient user uses an

email communication channel. For example, the recipient name that is being utilized in the

methods described herein can include or be associated with a standard email address such as

"Userl@example.com." This can indicate that the recipient user uses an email

communication channel.

[00140] If the selected recipient user is using an email communication channel, then in

block 614 the sending user device creates an email message including a link and a preview.

For example, the email message can be addressed to the email address that is the selected

recipient user's name. The method then continues to block 622, described below. The

recipient user can receive the email message similarly to other standard email messages, e.g.,

in response to the send message block 622 described below.

[00141] Similarly as described above for the account recipient user of block 610, the email

message for the email recipient user created in block 614 can include a link to an album view,

such as a web link to an album web page or similar displayed view. In some

implementations, this link can be similar to the link used in the message to an account user as

described above. For example, the link can be a unique URL enabling a device to determine

when the recipient user has viewed the shared album web page. Selection of the link by

received user input from the recipient user on the recipient device causes a standard web page

viewing application on the recipient device to be initiated, such as a web browser application.

The browser downloads the album web page, which is displayed on the recipient device. In

various implementations, the album web page can include album information such as the

content of the album (e.g., one or more images and/or videos in full resolution or greater

resolution than preview images), a member list of the album, etc. In some implementations,

the album web page viewed by the email recipient user does not include various functions



available to the recipient user of a viewing application of block 606, examples of which are

described below.

[00142] The email message created for the email recipient user in block 614 can also

include one or more preview images of the album images. The preview images can be

displayed in the email message, e.g., displayed on the recipient device when the email

message is opened and displayed by the recipient user on the recipient device. The preview

images can be similar to the preview images described above, e.g., a subset of lower-

resolution images or "thumbnails" of selected shared album images.

[00143] In some implementations, a "sign up" and/or "install viewing application" control

(e.g., button or link) can also be included in the email message data sent to the recipient user,

and/or can be included and displayed in the shared album web page accessed using the link.

When the "sign up" control is selected by the recipient user on the recipient device, the

recipient device can display a sign up interface for the recipient user to create an account on

the network service used by the shared album. Similarly, the install control can cause the

image management application described in block 606 to be downloaded and installed on the

recipient device, allowing the shared album viewing interface of the application to be used by

the recipient user to view the shared album. In some implementations, the application can

only be installed on the recipient device if an account for the recipient user exists on the

network service.

[00144] If the selected recipient user is not using an email address as determined in block

612, then the method continues to block 616, where it is determined if the selected recipient

user uses a phone communication channel, e.g., a Short Message Service (SMS)

communication channel. For example, the recipient name that is being utilized in the

methods described herein may be a standard telephone number. In some implementations

this can indicate that the recipient user uses an SMS communication channel, which is a

standard channel used by most mobile phones. Other techniques can also be used to

determine whether the selected recipient user is using an SMS communication channel (e.g.,

if recipient user consent has been obtained, checking contact information or other known

recipient user information to determine whether the phone number is for a cell phone or land

line, where a land line phone may not have SMS capability).

[00145] If the selected recipient user is using an SMS communication channel, then in

block 618 the sending user device creates an SMS sharing message including a link. For

example, the SMS message can be addressed to the phone number that is the selected

recipient's name. The method then continues to block 622, described below. The recipient



user can receive the SMS message similarly to other standard SMS messages, e.g., in

response to the send message block 622 described below.

[00146] Similarly as described above for the email recipient user of block 614, the SMS

message for the SMS recipient user created in block 618 can include a link to an album view,

such as a web link to an album web page or similar displayed view. In some

implementations, this link can be different than the link used in the message to an account

recipient user or to an email recipient user as described above. For example, the link can be a

short link, e.g., a short URL that links to a web page that in turn links to the album web page

having a standard (long) URL, e.g., to reduce the amount of data send via SMS. In some

implementations, the link can be a unique URL enabling a device to determine if and when

the SMS recipient user has viewed the shared album web page.

[00147] Selection of the link by received user input from the recipient user on the recipient

device causes a standard web page viewing application on the recipient device to be initiated,

such as a web browser application. The browser downloads the shared album web page and

that web page is displayed on the recipient device. In various implementations, the album

web page can include album information such as the content of the album (e.g., one or more

images and/or videos in full resolution or greater resolution than preview images), a member

list of the album, etc. In some implementations, the album web page viewed by the SMS

recipient user does not include various functions available to the recipient user of an

application of block 606, as described below.

[00148] In various implementations, a preview is not included in the SMS message. In

some implementations, a "sign up" control and/or "install application" control (e.g., button or

link) can also be included in the SMS message data sent to the recipient user, and/or can be

included and displayed in the shared album web page accessed using the link. For example,

these controls can be similarly provided as described above for the email message of block

614.

[00149] If the selected recipient user is not using an SMS address as determined in block

616, then the method continues to block 620, then a different type of message can be created

for the selected recipient user if the type of communication channel used by the recipient user

is known. If no communication channel is known for the recipient user, no message is

created in method 600. The method then continues to block 622.

[00150] Block 622 can be performed after creating a message for the selected recipient

user in any of blocks 606, 610, 614, 618, or 620 as described above. In block 622, the

message is sent to the selected recipient user over the communication channel associated with



the selected recipient user. For example, the message is sent over the communication

networks to be received by the recipient device of the selected recipient user, and the

recipient device performs appropriate functions in response according to the communication

channel and software (e.g., displays a notification, provides the message in a list of messages,

etc.).

[00151] In block 624, it is determined if there is another recipient user to receive a

message. If so, block 602 is performed to select another recipient user to which to send a

message for the shared album. If all recipient users have been sent messages and there is not

another recipient in block 624, then in some implementations, block 626 is performed in

which the resulting shared album can be displayed for the sharing user. For example, the

shared images can be displayed in a shared album viewing interface using an image viewing

application on the user device for the sharing user's review. In some implementations, the

sharing user can provide user input at any time to instruct the user device to display and

modify the shared album (e.g., its data and structure).

[00152] In some implementations, if the user is adding the determined images to an

existing shared album, the determined images can be added to the shared album without

sending the messages described above. In some implementations, messages can be sent to

the members of the shared album, e.g., to indicate an update to the shared album.

[00153] In some implementations, the recipient users can be automatically added as

member users of the shared album by being selected as recipient users. In various other

implementations, a recipient user is not automatically caused to be a member user of the

shared album. For example, a "join" button or other control can be included in the message

sent to the recipient user, and/or can be included in the shared album viewing interface or

shared album web page that is displayed in response to a link being selected by the recipient

user. If the join control is selected by the recipient user, the recipient user is added as a

member (e.g., added to the member list) for the shared album. In some implementations,

only recipient users using particular types of communication channels, such as account, email

and SMS, can be provided with a join control, while recipient users of other types of

communication channels (e.g., image management application) can be automatically added as

a member of the shared album by being selected as a recipient user.

[00154] In some implementations, one or more controls for user selection can be displayed

based on the type of device used by a recipient user. For example, if a particular recipient

device is a mobile device having a smaller display screen, then the "install application"

control can be prioritized in the message sent to that recipient device. This can allow the



image management application to be first downloaded before the shared album images are

viewed, e.g., to provide a more suitable viewing experience to a mobile device using the

application rather than a general web browser.

[00155] Fig. 7 is a flow diagram illustrating a method 700 to receive, display, and/or edit a

shared album using a device. Method 700 can be performed by a server device and/or client

device. In some examples, method 700 can be performed by a recipient device that receives a

message from a sending device providing access to a shared album, e.g., an example of which

is described above for Fig. 2 . Some portions of method 700 can be performed at any time to

display and/or edit a shared album, and do not need to be performed, e.g., in response to

receiving a message providing access or update to a shared album.

[00156] In block 702, it is checked whether user consent (e.g., user permission) has been

obtained to use user data in the implementation of method 700. For example, user data can

include user preferences, user biometric information, user characteristics (identity, name, age,

gender, profession, etc.), information about a user's social network and contacts, social and

other types of actions and activities, content, ratings, and opinions created or submitted by a

user, a user's current location, historical user data, etc. One or more blocks of the methods

described herein may use such user data in some implementations. If user consent has been

obtained from the relevant users for which user data may be used in the method 700, then in

block 704, it is determined that the blocks of the methods herein can be implemented with

possible use of user data as described for those blocks, and the method continues to block

706. If user consent has not been obtained, it is determined in block 705 that blocks are to be

implemented without use of user data, and the method continues to block 706. In some

implementations, if user consent has not been obtained, blocks are to be implemented without

use of user data and with generic or publicly-usable data.

[00157] In block 706, a sharing message is received from a device. For example, a

recipient device can receive a sharing message sent by a sharing user device to enable access

of the recipient device to an existing shared album, where examples of the message are

described above with reference to Figs. 2 and 6 . In various examples, the sharing message

can be a notification message for a viewing application that may be installed on the recipient

device. The sharing message can be an email message or other account message for a

recipient device having (e.g., logged into) an account for a network service used by the

shared album and sending device. The sharing message can be an email message for a

recipient device receiving emails at a particular email address. The sharing message can be

an SMS message for a recipient device receiving messages at a particular phone number.



[00158] In block 708, in response to receiving the sharing message, an indication is caused

to be displayed on the device, indicating that the shared album is available for access by the

recipient device. For example, the indication can be a notification displayed on a display

screen of the recipient device, and/or can be an audio, haptic, or other notification. In some

examples, if the recipient device has the image management application installed, the

application can cause a notification to be displayed that provides a link to a shared album

viewing interface as described above. In other examples, if the recipient device is logged into

an account for the network service, the received email message can be opened (e.g., based on

user input from the recipient user) to display a link to a shared album web page and/or one or

more preview images can be displayed (e.g., using pointers in the email pointing to image

data downloaded to the receiving device, or by providing the preview image data in the

message). Other standard account notifications can also be provided, e.g., a notification in a

header of a graphical interface. Similarly, if the recipient device received a standard email

message as an email recipient user, the received email message can be opened (e.g., based on

user input from the recipient user) to display a link to a shared album web page and/or one or

more preview images can be displayed. If the recipient device received an SMS message, the

received SMS message can be opened (e.g., based on user input from the recipient user) to

display a link to a shared album web page.

[00159] In block 710, selection of a link to the shared album is received, e.g., where the

selection is provided based on user input received by the device from the device user. For

example, the user can select a displayed link provided in the received message.

[00160] In block 712, a shared album interface is displayed on a display device of the

recipient device in response to the selection of the link. For example, a device using the

image management application can display a shared album viewing interface that displays the

images of the shared album. A device that provided a link to a shared album web page can

display the shared album web page in a browser of the recipient device, where the web page

displays the images of the shared album.

[00161] The shared album interface displays one or more images of the shared album. In

some examples, all the images of the shared album can be displayed via user input, e.g., by

scrolling images into and out of the view of the display, displaying different pages of content

showing own or more images on each page, etc. The image data for one or more the images

of the shared album can be retrieved over a communication network, e.g., from one or more

other devices such as server devices or client devices. For example, the image data for

images contributed by other users to the shared album may be stored remotely from the



recipient device. In some cases or implementations, one or more of the images may have its

image data stored locally on the recipient device, e.g., images contributed to the shared album

by the recipient user.

[00162] In addition, one or more members of the shared album are displayed in the shared

album interface, including a view status of each member. For example, a list of members can

be displayed in a shared album interface in which the images are being displayed. The list of

members can include each recipient user of the shared album as described herein. The list of

members can also include users that "joined" the shared album as a member, e.g., by sending

a request to the album creator, receiving a link from a non-creator member, or other method

without receiving a sharing message from the album creator user. The members can be

displayed as text names, graphical images, icons, or avatars (if available), or in other forms.

[00163] The view status of the album members indicates whether each member user has

accessed and viewed one or more images of the shared album. In some implementations, this

view status can be determined based on information directly provided by an image

management application as to whether the member user (e.g., recipient user) has opened the

album in the shared album viewing interface. For example, view status data for each member

user can be stored in the shared album data structure and provided to the recipient device over

a communication network from a different device. In some implementations, view status of

member users that did not use a viewing application can be determined and stored using

unique links as described above. In various implementations, the member users that have

viewed the shared album can be displayed differently than member users that have not

viewed the shared album. For example, users that have viewed the album can be displayed in

different color, highlight, additional text, bold or underlined text, etc. than the other users.

[00164] The shared album interface also can display member content contributions for the

shared album. Member content contributions are provided by members of the album and can

include text comments, other media comments, ratings, emoticons, and/or other contributions

associated with particular images of the shared album or associated with the entire album.

For example, such contributions can be added by members by selecting associated controls

displayed in the shared album interface and providing the content via user input. In some

implementations, only particular members may be able to provide contributions to the album.

For example, users that view the shared album with the shared album viewing interface in the

image management application may be able to perform all functions, including adding

content contributions. Other users that view the shared album without using the application

(e.g., as a web page) can be restricted from providing content contributions to the shared



album. Users that are not members of the shared album can be restricted from viewing

and/or providing content contributions to the album.

[00165] In addition, other controls can be displayed in the shared album interface to allow

functions and/or manipulation of the shared album. In some examples, a member user can

select appropriate controls to download one or more images of the shared album to the device

over a network. Controls can allow a member user to add associated content contributions to

the shared album as described above (e.g., comments, ratings, etc.). Controls can allow a

member user to add additional images to the shared album, e.g., upload images from one

source to a device (e.g., server device, client device, or other device) that stores the shared

album. Controls, e.g., controls, can allow a member user to add additional members to the

album. User input can designate one or more users (e.g., by specifying user addresses,

account names, etc.) to be added to the shared album. For example, a member user who has

been added to the shared album via an add member control can be sent a sharing message as

described above.

[00166] In some implementations, particular member users may specifically be able to

access one or more of these functions while other member users may not be able to access

one or more of the functions depending on the type of communication channel used to

receive the sharing message. For example, if the recipient device is running an image

management application as described above (or, in some implementations, if the device has

the image management application installed in its memory), then controls in the shared album

interface can be enabled and available to perform functions including inputting content

contribution data to a displayed shared album and to individual album images within the

shared album such as comments and/or ratings (e.g., approvals/disapprovals, numerical

ratings, etc.), adding images associated with the user to the shared album (e.g., selecting

locally-stored images to have identifications of these images added to the shared album data

structure), downloading album images to the user's own account or device, and inviting other

users to view the shared album and/or join the shared album as a member user (e.g., send an

invite to a user address or name). A communication channel using the image management

application can also be enabled to receive notifications about changes made to the shared

album by other member users.

[00167] In contrast, if the recipient device received the sharing message via a different

type of communication channel than the image management application, one or more of these

functions of the shared album interface can be disabled or otherwise disallowed for the user.

For example, if an email communication channel was used, then all of the functions described



above can be disabled (e.g., inputting content contributions, adding images to the shared

album, downloading album images, and inviting other users). In some implementations,

some types of communication channels can also have other functions disabled, such as the

notifications of updates to the shared album.

[00168] In block 714, it is determined whether to provide suggested images from the

recipient user's image collection which are suitable to add to the received shared album. For

example, the recipient user can provide input instructing that the device display suggested

images. In some implementations, the device can automatically provide suggested images

suitable for the shared album in response to receiving the shared album, and/or in response to

one or more predefined conditions occurring, e.g., similarly as described above for Fig. 4 . If

suggested images are not to be provided at the current time, the method can continue to

display the shared album interface in block 712.

[00169] If suggested images are to be provided, block 716 is implemented, in which

suggested images are determined from the recipient user's collection of images which are to

be suggested to be added to the shared album. These suggested images can be determined

similarly to the suggested images determined in block 408 of Fig. 4 . For example, the

suggested images can have one or more similarities in characteristics to one or more images

in the shared album.

[00170] In block 718, the determined suggested images are presented to the user. For

example, the suggested images can be displayed by a display device of the recipient device.

Some implementations can provide a particular interface for viewing suggested images, some

examples of which are described herein. In block 720, user selections of one or more of the

presented suggested images are received. The selected images are the determined images for

sharing in the shared album. In some implementations, the user can also manually select

particular images for sharing from the image collection, e.g., by browsing through the images

in the collection.

[00171] In block 722, the selected images are added to the shared album. For example,

after the user selects a sharing command, pointers or other references to the selected images

can be sent to a device storing the shared album structure for the shared album and stored in

the structure, or image data itself can be stored in the structure. In some implementations,

messages are sent to members of the shared album to indicate that the shared album has been

updated. For example, the messages can include notifications, links, and/or preview images

of the added images similarly as described above. Some implementations can then return to

block 712 to display the shared album interface.



[00172] In some implementations, additional users can be added as members to a shared

album by a member of the album. In some examples, if the user to be added has an account

and has the image management application installed, then the user can be added directly

using the controls of the shared album viewing interface of the application. In some

implementations, a member user can send a link for the shared album to another user via

standard communication channels, e.g., email or SMS. The other user can follow the link to

display the shared album web page, where an option to join the album is provided. In some

implementations, the other user can request to join the album by selecting such an option.

The creator user of the album can be sent the request and be given the ability to add the

requesting user to the album as a member. In some implementations, if a sent link to another

user is a unique link (e.g., unique URL), and the other user uses the sent unique link, the

server and/or creator user can determine which original recipient user sent the link to the

other user.

[00173] Various blocks and operations of methods 200-700 can be performed in a different

order than shown and/or at least partially simultaneously, where appropriate. For example,

some implementations can perform blocks of the methods at various times and/or based on

events not related to providing an image for display. In some implementations, blocks can

occur multiple times, in a different order, and/or at different times or stages in the methods.

[00174] In some implementations, the methods 200-700 can be implemented, for example,

on a server system (e.g., server system 102 shown in Fig. 1). In some implementations, one

or more client devices (e.g., client devices shown in Fig. 1) can perform one or more blocks

instead of or in addition to a server system performing those blocks. For example, images

and other data of shared albums can be stored on a server device and sent to client devices, or

can be stored on other client devices, etc.

[00175] Figs. 8-26 are diagrammatic illustrations related to graphical interfaces and

examples of providing and using shared albums using one or more features described herein.

The images depicted in these examples can be digital photographs originally captured by a

camera or similar types of images, for example. In some implementations, the interfaces and

images shown in Figs. 8-26 can be displayed by a display device (e.g., display screen) of a

user device such as a client device 120, 122, 124, and/or 126 of Fig. 1, or a server system 102

in some implementations. In some examples, the user device can be a mobile device (cell

phone, smartphone, tablet device, wearable device, etc.), laptop computer, etc., or can be a

larger device, e.g., desktop computer, etc.



[00176] Fig. 8 shows an example of an image display and selection interface 800 which

can be used by a user to view and select images for sharing. In this example, the user device

displays interface 800 in response to determining that a user has selected to create a shared

album, e.g., based on user input received in a different interface (e.g., selecting a create

button or providing another command). Images 802 are displayed in interface 800 as

suggested images to share with other users. Additional images can be displayed (if present)

by scrolling the images on the screen, etc.

[00177] In this example, images 802 includes images that are suggested by the user device

for the user to share. As described above with respect to Figs. 3 and 4, images can be

suggested based on any of a variety of different factors. In this example, the images include

photos 804 captured by the user at a particular location within the last hour, where that

location has been determined to be a park (e.g., using GPS coordinates and/or detection of

outdoor features in the images). In addition, facial detection techniques have determined that

many different people are at the location, and thus a social event is likely taking place.

Images captured at social events can be provided with strong sharing scores, providing them

with high ranking as images to suggest for sharing. In addition, object detection techniques

may be able to determine that objects such as people holding drinks and food, tables with lots

of items, and amusement activities such as people on slides are present in images captured at

the same location, further indicating a social event that is suitable for image sharing.

[00178] Additional images can also be suggested. For example, images 806 captured

within the last week and depicting multiple people can be considered good candidates for

suggesting for sharing, since a social event is likely indicated. Additional images can also be

suggested, such as the images captured by the user within a particular time period, e.g., the

last month.

[00179] In Fig, 9, interface 800 is shown after the user has selected one of the suggested

images 902, as indicated by the selection symbol 904. In some implementations, the user can

select images in the interface 800 by touching the display of an image to be selected on a

touchscreen. Other forms of user input can also be used, e.g., voice commands, input devices

(e.g., joystick, stylus, mouse, etc.), motion commands or orientation commands (e.g., by

moving the user device in physical space as detected by motion sensors such as

accelerometers and/or gyroscopes, or moving the device to a particular spatial orientation),

etc.



[00180] After selecting the image 902, the user selects the sharing control 906 which has

been displayed in response to the user selecting one or more images. The selection of this

control 906 commands the device to share the selected image(s). In other implementations,

other types of user input can indicate to share the selected image (voice command, motion

command, etc). In some implementations, the selection of control 906 or other command to

share selected images causes a shared album structure to be stored in memory or other

storage accessible to the device, as described above.

[00181] Fig. 10 shows an example of a recipient display and selection interface 1000

which can be displayed by the user device for a user to view and allowing selection of

recipient users to share images (or other types of user content). In this example, the interface

1000 is displayed in response to the user selecting the share control 906 in image selection

interface 800. In various implementations, interface 1000 can be displayed in response to

other selections and/or conditions.

[00182] Interface 1000 allows a user to indicate which users are to be the recipient users of

the shared album. For example, in some implementations, recipient users are able to access

and view the images of the shared album as member users of the shared album. An address

field 1001 can receive user input that specifies one or more particular recipient users for the

shared album.

[00183] Interface 1000 also displays a list or set of suggested recipient users (recipient

candidates) 1002, any or all of which can be selected by user input as suggested recipient

users for a shared album that includes the images selected in interface 800. In this example,

each suggested recipient user 1002 is associated with a different communication channel

(e.g., different communication modality). For example, suggested recipient userl004 can be

using an email address that is displayed next to a name of the recipient user (e.g., where the

name can be retrieved from a stored contact list, or associated with an email account or the

email address). An icon 1006 (or other type of indicator, e.g., text) can indicate the

communication channel determined by the device for the suggested recipient user 1004.

Similarly, suggested recipient user 1008 has a displayed email address for a user account on

the same network service as the user creating the shared album, and an icon 1010 indicates a

detected communication channel of an image management application that has been installed

on the recipient device(s) of suggested recipient user 1008. Suggested recipient user 1012

has a phone number displayed next to the contact name of the recipient user and an icon 1014

indicates a detected SMS communication channel for suggested recipient user 1012 to

communicate SMS text messages by the cell phone of the suggested recipient user 1012.



Suggested recipient user 1016 has a displayed email address for a user account on the same

network service as the user creating the shared album, and an icon 1018 indicates a detected

communication channel of a user account on the same network service as the user creating

the shared album, with no (sharing-compatible) installed image management application

detected for the recipient user 1016. Additional suggested recipient users can also be

displayed.

[00184] In this example, the suggested recipient users 1002 have been determined to be

potentially relevant to the selected sharing task of the user (which is sharing the selected

image 902 in a shared album). Suggested recipient users can be determined as described

above in Fig. 5, in some implementations. For example, the suggested recipient users 1002

can be users known from historical communications of the sharing user and may have been

involved in previous user communications, e.g., previous sharing of user content (as sources

or recipients of previous sharing activities), emails, chat sessions, text messages, postings on

each other's social network activity streams or accounts, ratings of each other's content or

contributions, etc.

[00185] In some examples, some suggested recipient users can be determined based on the

images selected for sharing and/or based on stored user preferences. In one example, the user

may have previously shared images with particular users, where those images depicted a

social event similarly to the image 902, and/or were captured at a similar location as image

902. These same users can be included in the list of suggested recipient users 1002. In

another example, the sharing user may have indicated in stored preferences data that

particular users are to be suggested as recipient users when sharing images depicting a

particular feature or associated with particular metadata, e.g., a social event, a particular type

of object, a particular geographic location of capturing the image, a particular time or date of

capturing the image, etc.

[00186] In Fig. 11, the user has input a portion of a recipient user's name in the address

field 1001 of recipient interface 1000. This causes the user device to display a list of

suggested recipient users 1102 that have a recipient name matching the portion of the name

input by the user. The suggested recipient users 1102 can be matched from a larger set of

possible suggested recipient users, e.g., all the users that have communicated with the user, or

all of the users available on a network service used by the user, etc.

[00187] As shown in the example of Fig. 11, a single user is associated with each of the

suggested recipient users 1102, where a different communication channel is used by each

different suggested recipient name. For example, the user associated with the suggested



recipient names has access to an image management application channel, an SMS

communication channel, and an email communication channel. Some implementations can

combine these separate recipient names into a single recipient name (e.g., the image

management application name) if the user device has access to information indicating that the

different recipient names belong to the same user. For example, information in an accessible

contacts database can provide associations between these different channel address / names

and a particular user name.

[00188] In Fig. 12, the user has added several recipient names to the set of recipient users

for the shared album using recipient interface 1000. The selected recipient users are

displayed in the address field 1001. For example, the recipient users may have been selected

from a suggestion list and/or added to the set of recipient users directly by the user inputting

recipient names (or portions of recipient names as in Fig. 11). In this example, the interface

1000 can display additional suggested recipient users 1202 that have been determined by the

device based on one or more of the selected recipient users indicated in address field 1001.

For example, the additional suggested recipient users 1202 may have been included in

previous sharing activities and/or other communications of the sharing user with one or more

of the other recipient users already selected by the sharing user and displayed in address field

1001. In some examples, the additional suggested recipient users 1202 may have been

included as recipient users in a previous sharing of images by the sharing user that included

the additional suggested recipient users 1202 as well as all of the selected recipient users in

address field 1001. In some implementations, the additional suggested recipient users 1202

may have been included in a previous sharing of images by the sharing user for similar types

of image content features as in the currently-selected images to share. In this example,

suggested recipient users 1202 were included as recipient users for previous shared albums

by the sharing user.

[00189] Interface 1000 can also include a "next" control 1204 that, when selected by user

input, indicates that the user desires to display the next interface screen in the process of

sharing (e.g., publishing) the shared album.

[00190] Fig. 13 shows an example of a sharing interface 1300 which can be provided by

the user device to allow the sharing user to input or indicate associated user content for the

shared album and to provide a sharing (e.g., sending) function for the shared album. In this

example, the interface 1300 can be displayed in response to the user selecting the "next"

control 1204 of interface 1000 as shown in Fig. 12. Interface 1300 can be displayed in

response to other selections and conditions.



[00191] Interface 1300 displays the selected recipient users for the shared album in an

address field 1302. The selected image 902 to be included in the shared album is displayed in

a display area 1304 of the interface 1300. If multiple images are selected to be shared,

multiple images can be displayed in display area 1304. In addition, a message field 1306 can

be included in interface 1300 to receive user input that provides a message associated with

the shared album that is being created or added to by the selected image 902. The input

message can be displayed at recipient devices in notifications or in other accesses of the

shared album by album member users.

[00192] In Fig. 14, the sharing user has input a message 1402 in the message field 1306.

The user also has the option to select a send control 1404 provided in the interface 1300. The

send control 1404 causes the shared album to become available to the recipient users. For

example, the user device sends out a message to each of the recipient users to indicate that the

shared album is accessible for their viewing, examples of which are described above.

[00193] Fig. 15 shows an example of a shared album viewing interface 1500 that can be

used to view the images and other content of a shared album. In this example, the sharing

user has accessed the viewing interface 1500 after sending the shared album using the send

control 1404 of Fig. 14. The viewing interface 1500 can be provided by an image

management application running on the sharing user's device, in some implementations.

[00194] Viewing interface 1500 includes an image display area 1502 in which one or more

images of the shared album are displayed. In this example, there is currently one image 902

included in the shared album. Other types of content that are included in the shared album

can also be displayed in image display area 1502, e.g., videos, documents, etc. Viewing

interface 1500 also includes a member display area 1504 in which indications of member

users of the shared album are displayed. In this example, graphical photos, icons, or avatars

representing the album member users are displayed as member identifiers. Other

implementations can display text names or other identifiers of member users. The member

users of the shared album have access to viewing the shared album (at a minimum) and are,

initially, the sharing / creator user 1505 (e.g., owner of the shared album) and the recipient

users of a shared album (e.g., the recipient users shown in the address field 1302 of interface

1300 of Fig. 13 in this example). Additional users besides the initial recipient users of a

created shared album can also be added as members to the shared album by the owner user or

recipient users, in various implementations.



[00195] In this example interface 1500, album member users in the member display area

1504 can be shown with additional status information associated with the member users,

where the status information is related to the shared album. For example, the member

indicator for a member user can be displayed in a reduced-visibility form, e.g., "grayed out,"

to indicate that the member user has not yet viewed the shared album, e.g., has not yet

accessed the shared album by displaying at least one album image on a device of the member

user in a viewing interface 1500, a web page interface or browser, or other interface as

described below. Other visual indications can alternatively be used to indicate such a non-

viewing status of member users. In some implementations, a non-viewing status is indicated

for a member if the member has not accessed one or more images of the shared album, e.g.,

has not viewed one or more images in the album in an accessed interface of an application

such as an image management application or a browser. In some implementations, viewing

preview images displayed in an email message of an email application, for example, may not

cause the member user to be changed from non-viewing status to viewing status. After the

member user has viewed the shared album, the associated member indicator can be displayed

as having viewing status, e.g., displayed having full visibility (as shown by sharing user

1505), or can be highlighted in some manner to distinguish it from non-viewing status (e.g., a

different color, brightness, etc.). The device can obtain the viewing status of a member user

based on receiving information over a network indicating user access to the shared album,

e.g., via an image management application running on the member user's device, selection of

unique web page links displayed on the member user's device, etc. The owner user indicator

can be always displayed in full visibility, as shown here for indicator 1505.

[00196] Viewing interface 1500 also includes a user content display area 1506. User

contributions such as user comments, ratings, attachments, or other data can be displayed in

area 1506. In this example, display area 1506 displays the message 1402 input by the sharing

user in interface 1300 as shown in Fig. 14. A displayed time 1508 can be related to when the

message was contributed, e.g., the amount of time in the past that the message was created

relative to the current time.

[00197] User content display area 1506 can also include a contribution area 1510, which in

this example can include a rating control 1512 and a comment field 1514. For example, a

user can select the rating control 1512 to provide a favorable rating toward the shared album

from that user (e.g., indicating liking the shared album). In some implementations, other

ratings can also or alternatively be provided by rating control 1512 (e.g., dislikes, neutral

ratings, etc.). Some implementations can provide individual ratings for each image in the



shared album. A user can input a comment in comment field 1514 to provide another

comment for the shared album or for an individual image of the shared album, e.g., similar to

comment 1402. Other data from member users can also be associated with the shared album

in other implementations.

[00198] In this example, additional status information can be displayed for member users

of the shared album. For example, a member user that has input a comment to the shared

album has a comment status indicator 1516 (e.g., icon or other indicator) displayed on or near

his or her member indicator in the member display area 1504. Other indicators can be used in

other implementations. In this example, the member indicator of the owner user of the shared

album is provided with a comment status indicator 1516 displayed nearby. Other displayed

status indicators for indicating other statuses are described below.

[00199] Interface 1500 can include other controls and functions. For example, an add

button 1520 can be selected to allow the user to add more content to the shared album,

including more images or other types of content (e.g., videos, documents, etc.). An

application functions control 1522 can allow access to other functions of the image

management application, e.g., options, settings, assistants, etc., some examples of which are

described herein.

[00200] Fig. 16 shows an example of a sharing options interface 1600 that can be

displayed for an owner user of a shared album (e.g., the sharing user in the examples above).

Interface 1600 can be displayed in response to receiving a selection or command from the

owner user. The sharing options interface 1600 can provide options controlling access to and

control of the associated shared album by member users (other than the owner user). In this

example, options interface 1600 includes a link share option 1602, where the owner user can

select whether any user receiving a link to the shared album can access and view the shared

album contents. For example, some implementations allow a member of the shared album to

send a link for the album to other users that were not sent the shared album by the owner user

(e.g., at the creation of the shared album). These other users can follow the link to access the

shared album, e.g., view a shared album interface via an application or a web page as

described in examples herein. This ability of other users to access the shared album can be

disabled by toggling the link share option 602. In some implementations, an option can be

provided to disallow all sharing of the album to other users by member users other than the

owner user.



[00201] Sharing options interface 1600 also can include a specification of a link 1604 that

can be sent to other users to enable the other users to access and view the shared album. For

example, as described above, the link 1604 can be a web page link (e.g., URL) allowing a

user to access a web page interface. Some implementations allow such a new user to request

joining the shared album as a member, e.g., by selecting a join control in a web page

interface. The copy link control 1606, when selected by a user, can cause the link to be

copied into memory of the user device so that it can be later transmitted to another user, e.g.,

written or "pasted" into an email message, an SMS message, a chat session, or a different

form of message.

[00202] Interface 1600 can also include a collaborate control 1608 that allows a user to

select whether member users can add their own images to the shared album. A negative

setting of the control 1608 disallows member users from adding images, although in some

implementations the member users can still add contributions, e.g., comments, ratings, etc. to

the shared album. Interface 1600 can also include a member user display area 1610 which

can display all of the current members of the shared album.

[00203] Fig. 17 shows an example of a notification display 1700 that can be provided on a

recipient device to indicate access to a shared album. For example, display 1700 can be

displayed on a mobile device when the mobile device has been inactive or unused by a

recipient user, and the device is activated. In this example, the recipient device receives a

message from the user device of the owner user that created a shared album as described

above for Figs. 8-14. In this example, since the recipient device has an appropriate image

management application installed, the message includes a notification of a shared album, and

the image management application (or other application in communication with the image

management application) causes a notification 1702 to be displayed on the display 1700. In

this example, the notification includes an indication that the sending user (owner user, in this

example) has used an instance of the image management application ("Photos App") to share

images in a shared album, and an indication of how many images are shared. A time of

creation of the shared album (or time of the sharing of one or more photos) can also be

displayed in the notification.

[00204] In some implementations, a recipient user can select the displayed notification

1702 to cause the device to display the shared album.

[00205] Fig. 18 shows an example of a displayed shared album interface 1800 which can

be similar to the shared album interface 1500 described above with reference to Fig. 15. In

this example, interface 1800 is provided by an application installed on the recipient device,



e.g., an image management application. The interface 1800 can be displayed, for example, in

response to a recipient user selecting a notification or link that has been received in a message

from the owner user to enable access to the shared album, such as selection of notification

1702 shown in Fig. 17.

[00206] Interface 1800 includes an image display area 1802 that displays the images

(and/or other content) of the shared album (including image 902 in this example), a member

display area 1804 that displays the shared album member users, and a user content display

area 1806 that displays and allows input of member user contributions to the shared album,

e.g., comments input in comment field 1814 and a rating selected via rating control 1812. In

this example, user content display area 1806 includes the comment 1402 provided by the

owner user as described for Fig. 14. In this example, the recipient user has viewed the shared

album and so her member indicator 1820 is displayed having full visibility or is highlighted,

indicating she has viewed the shared album.

[00207] Interface 1800 can include a download control 1824. If selected by the recipient

user, this allows one or more of the images and/or comments of the shared album to be

downloaded to the recipient device from a device or storage storing the images. An add

control 1826 allows the recipient user to add images (or other types of content) to the shared

album.

[00208] In the example of Fig. 19, the recipient user has input user contributions to the

shared album using shared album interface 1800. For example, the recipient user has selected

the rating control 1812 (shown in Fig. 18) to provide a positive rating for the shared album.

In response, the interface 1800 displays a status indicator 1902 as associated with the member

indicator 1820, to indicate that the associated member user has rated the shared album. In

addition, the recipient user has input a comment 1904 in the comment field 1814 (shown in

Fig. 18). In response, the interface 1800 displays the input comment 1904 in a sequence after

existing message 1402. All member users of the shared album can view the ratings and

comments input by the recipient user in this example.

[00209] Fig. 20 shows an example of an image display and selection interface 2000

allowing a user to select images (or other types of content) to be included in a shared album.

For example, interface 2000 can be similar to interface 800 described above for Fig. 8 . In

this example, the recipient user has provided input to the interface 1800 of Fig. 18 to indicate

that she would like to add images to the displayed shared album. For example, the recipient

user can select the add control 1826 shown in Fig. 18. In response, interface 2000 can be

displayed on the recipient device. In some implementations, a prompt or notification asking



the recipient user to add images to the shared album can be automatically displayed by the

recipient device, e.g., based on one or more predefined conditions (e.g., in response to

receiving a shared album or update to a shared album, in response to the recipient device

capturing and/or storing one or more new images, etc.).

[00210] Interface 2000 can display one or more suggested images 2002 for selection by

the user. For example, suggested images can be retrieved from a collection of images

accessible to the user. In this example, the suggested images can be obtained from one or

more user albums and other collections of the recipient user, e.g., stored in one or more

storage areas available to the user (e.g., local devices and storage, remote network storage,

network service accounts, etc.). For example, images captured by the recipient device (or

other camera device) and stored on the recipient device can be included in the collection of

images.

[00211] For a recipient user that has received access to a shared album created by a

different owner user, suggested images can be determined by the device based on one or

more factors described above for an owner user (e.g., with respect to Fig. 8). In addition,

suggested images can be determined based on one or more characteristics of the received

shared album. These characteristics can include the images of the shared album, and/or the

member users of the shared album. For example, the suggested images for a recipient user

can be related to the characteristics of one or more images in the shared album, e.g., the

content features depicted in the images of the shared album, time and/or location of capture

of the images in the album, and/or can be related to the owner user that created the shared

album and/or other recipient users (or other members) of the shared album. Suggested

images can also be based on other factors as described above with respect to Figs. 3, 4, and 8 .

[00212] In the example of Fig. 20, the shared album includes an image 902 (shown in Fig.

18) that has metadata including a timestamp indicating time of capture, and/or location data

indicating a geographical location at which the image was captured (e.g., provided by GPS

sensors of the camera device capturing the image, or manually input by a user). The recipient

device (and/or other connected devices, e.g., one or more other client devices or server

devices) can determine suggested images 2002 based on this information. For example,

images captured by the recipient device at approximately the same time as album image 902

(e.g., within a threshold time range of the capture of image 902, e.g., 2 hours) can have a

stronger sharing score to indicate increased suitability as a suggested image. Similarly,

images captured by the recipient device at approximately the same location as image 902 can



have a stronger sharing score (e.g., within a threshold distance range of the capture location

of image 902).

[00213] The content of the album image 902 can also be examined to help determine

suggested images for the recipient user. For example, image 902 has been determined by the

device(s) to be related to social gatherings, e.g., due to detecting multiple people in the

image, a person eating food or drinking, etc. For example, image 902 has been determined

by the device(s) to be possibly related to parties due to a detected drink in the hand of a

person depicted in the image and/or other features (e.g., geographic location of capture).

Thus, the device(s) can examine the images in the collection of the recipient user to find

images that are also related to social gatherings and/or parties.

[00214] In this example, the recipient device has determined that one image 2004 has a

similar geographic location and/or timestamp as image 902 (due to being captured by the

recipient user at the same event). This indicates that image 2004 is likely to be a photo taken

at the same event as image 902, and is assigned a very high sharing score and included in

suggested images 2002. Another suggested image 2006 has a similar location, but has a

timestamp approximately one year earlier than image 902, indicating that image 2006 may

depict a possible previous instance of an annual event and thus receiving a high sharing score.

Other suggested images 2008 and 2010 may not have a similar location and/or timestamp, but

were found to depict content related to the content of the album image 902 (e.g., social

gatherings, party setting, etc.). In this example, the images can be displayed in an order

reflecting their sharing scores, e.g., images having the strongest sharing scores displayed first

in a left-to-right, top-to-bottom order.

[00215] In the example of Fig. 20, the recipient user has selected two suggested images

2004 and 2006 to add to the shared album, as indicated by selection symbols 2020. The user

can indicate to share these selected images by selecting a particular control, e.g., sharing

control 2022.

[00216] Fig. 2 1 shows an example of the shared album interface 1800 after the images

selected by the recipient user as shown in Fig. 20 have been added to the shared album. The

images 2004 and 2006 added by the recipient user are displayed in the image display area

1802 of the interface 1800. The images can be displayed in various visual layouts. Images

that cannot fit on the display screen can be accessed via scrolling, selection of controls, etc.



[00217] Each displayed image can also have a label 2102 added by the interface 1800, e.g.,

on a corner area or other side area of the image. Each label 2102 indicates the member user

that contributed the associated image, e.g., a name of the member user.

[00218] In some implementations, a member user that has added images to the shared

album can be designated with an added image status indicator indicating that the member has

added photos. For example, icon 2304 of Fig. 23 can be used for the added image status

indicator.

[00219] Fig. 22 shows an example of a shared album summary interface 2200 that can be

displayed on a user device, e.g., as instructed by a user. Interface 2200 can present a

summary listing of the shared albums of which the user is currently a member. For example,

each entry 2202 can summarize information about a particular shared album, e.g., a title of

the shared album (which can be input by the album owner), the member users, the time/day it

was created or last modified by any member user, a representative image selected from the

images in the album, etc. In various examples, the representative image can be selected as

the most recently captured image, the image most recently-added to the shared album, the

most highly rated image by member users, or based on other criteria. In some

implementations, the user can select any of the displayed entries to cause the shared album

interface 1800 for the selected album to be displayed on the device.

[00220] Fig. 23 shows an example of an assistant interface 2300 that can provide

notifications and summary information to a user related to shared albums. For example,

interface 2300 can be available on a user device in conjunction with an image management

application and shared album interface 1800. Interface 2300 can notify the user of a variety

of device tasks, including backing up captured images from a recipient client device to a

server device over a network (as indicated by notification 2302). Interface 2300 can also

summarize recent events, including the creation of a shared album. In this example, interface

2300 displays a subset of sample images from the shared album and includes the ability to

display all of the images via user selection. The interface 2300 also displays summarization

information indicating how many images were added to the shared album by which member

users, the member users that have commented on a shared album, and the member users that

have positively rated the shared album. A status icon 2304 can indicate a member user that

has added images to the shared album, for example. In some implementations, interface 2300

can be presented as a "card" that summarizes one shared album, where other cards can be

displayed to each summarize a respective associated shared album.



[00221] Fig. 24 shows an example of a user interface 2400 displayed on a device that has

received and displayed an email message that indicates a received shared album. The

recipient user in this example uses an email communication channel. The email message

provides access to the shared album by the recipient user of the device. In this example, the

recipient device has received an email with the title 2402 to indicate that an email related to a

shared album is received. After receiving user input selecting the title 2402, the device

displays the contents of the email message in interface 2400. The email display indicates

transmission information including the sender user 2404, recipient user 2406, and date of

transmission 2408.

[00222] Interface 2400 also displays a link 2410. For example, the link can be a link to a

web page that includes a display of all of the images of the shared album. Interface 2400 also

can display one or more preview images 2412 selected from the shared album. For example,

the preview images can be an HTML preview displayable in an email application program.

In some implementations, the preview images can be selected as representative images from

the shared album, e.g., based on predefined criteria (some examples of which are described

above for Fig. 23). Some implementations can provide the preview images also as the link to

viewing the entire album, instead of displaying a separate link 2410.

[00223] In some implementations, an account user (that does not have the image

management application installed) can view similar information from a received email

message for a shared album. In addition or alternatively, an account user may view shared

album notifications and links in other displayed interface features specific to the account. For

example, the account may provide selectable flashing indicators, pop up windows, etc.

[00224] Fig. 25 shows an example shared album web page 2500 which can be displayed in

response to an email recipient user selecting a received link for a shared album. In this

example, the recipient user has selected the link 2410 shown in Fig. 24. This causes a

browser application to be run on the recipient device, e.g., a web browser. The web browser

application downloads the image data and other data describing the shared album, which has

been formatted into a web page for purposes of the download. The web browser displays the

shared album as a web page on the recipient device.

[00225] The displayed web page 2500 can include one or more images 2502 of the shared

album, with a control 2504 to allow additional images of the shared album to be displayed. A

list of member users 2506 can also be displayed in the web page 2500. The viewing status of

these member users can also be displayed in the web page 2500. In this example

implementation, the user accessing the web page cannot add images to the shared album and



cannot add other user contributions to the shared album, e.g., comments and ratings, via the

web page 2500. For example, the user can install the image management application to

perform these functions in the shared album interface. Some implementations can display a

link or other control (not shown) in the web page 2500 (or in the email of Fig. 24) that, when

selected by a user, causes a download and install of the image management application on the

user device. In other implementations, a user interface for the web browser displaying web

page 2500 can allow addition of images, comments, and/or ratings, etc. to the shared album.

[00226] In some implementations, the user viewing web page 2500 can be considered a

member user of the shared album by receiving the email message shown in Fig. 24. A

member user indicator for the viewing user is thus displayed in the list of member users 2506

shown in web page 2500, and this indicator is fully displayed to indicate the user has viewed

the shared album. In some implementations, the recipient user is not considered a member

user of the shared album until explicitly requesting to join. For example, web page 2500 can

include a join control 2510 that, when selected by the user, causes the user to become a user

member of the album. In some implementations, selection of join control 2510 does not

automatically cause the user to become a member user of the shared album. For example,

selection of the control 2510 causes a join request to be sent to the owner user for the shared

album (e.g., via email or other communication channel), who then grants the request to cause

the user to become a member user, or denies the request so that the user does not become a

user member.

[00227] Fig. 26 shows an example of a user interface 2600 displayed on a device that has

received and displayed an SMS message that indicates a received shared album. The

recipient user in this example uses an SMS communication channel. The SMS message

provides access to the shared album by the recipient user of the device. In this example, the

recipient device has received an SMS message that is displayed as a description 2602 to

indicate that a shared album is accessible. A link 2604 is included in the SMS message and is

also displayed. The interface 2600 also indicates transmission information including the date

of transmission 2606.

[00228] The recipient user can select the link 2604 to cause a browser application, e.g.,

web browser, to be run on the recipient device. The web browser application downloads the

image data and other data describing the shared album, which has been formatted into a web

page for purposes of the download. The web browser can display the shared album as a web

page on the recipient device. For example, a web page 2500 can be displayed as described

above for Fig. 25.



[00229] Fig. 27 is a diagrammatic illustration of an example of a shared album data

structure 2700. Data structure 2700 can be stored in storage accessible to the members users

of the shared album, e.g., local storage of a user member's device and/or remote storage

available to the device over a communication network, e.g., on one or more servers or client

devices. The shared album data structure can alternatively organize and store data in other

configurations, in multiple data structures, etc. The shared album 2700 can include additional

shared album attributes (not shown), such as album name, time of creation, user access rights,

etc.

[00230] Shared album data structure 2700 can include data describing member users 2702,

indicating which users are members of the shared album implemented by the data structure

2700. The users 2702 include a sender 2704, who may have initially created the shared

album and caused the data structure 2700 to be created, and one or more recipients 2706 who

have been provided access to the data structure 2700 and who may have contributed content

to the shared album data structure 2700. The users can be identified by one or more user

names and/or network addresses used in one or more network service accounts, email service,

phone message service, etc. In the example shown, each user is associated with one or more

sharing channels 2708 indicating the communication channel(s) over which that user can

receive sharing messages and access the shared album as described herein, such as user

account, email, SMS, image management application, etc. In this example, each user is also

associated with one or more statuses 2710 which indicate the current statuses of that user

with respect to the shared album. For example, such statuses can include the viewing status

of the user indicating whether the user has accessed or viewed the shared album (or the most

recent update to the shared album), a comment status indicating that the user has contributed

one or more comments to the shared album, a rating status indicating that the user has

contributed one or more ratings to the shared album, and an added image status indicating

that the user has contributed one or more images to the shared album. Such statuses can be

displayed in a viewing interface based on the status information 2710, for example.

[00231] Shared album data structure 2700 can include data describing album image

content 2720 which identifies the images included in the shared album. For example, image

identifications 2722 can be pointers or other references to images stored at specified storage

locations in accessible storage, such that the image data (e.g., pixel data, metadata such as

timestamp, geographic location coordinates, etc.) of a referenced image is retrieved in

response to accessing the image reference. In some implementations, the image data, or

portion thereof, of one or more images can be stored in the album content data of the shared



album data structure. The album image content 2720 can also identify a user 2724 associated

with an identified image, who can be the owner of the image, e.g., the user that contributed

the image to the shared album, or a different user having access rights to the image.

[00232] Shared album data structure 2700 can include data describing content

contributions 2730 which can be, for example, social contributions including comments and

ratings from member users of the shared album. For example, the content data 2732 of the

content contributions (e.g., text, audio data, image data, etc.) can be stored in the data

structure 2700, and/or pointers or other references can be stored in the data structure 2700

which reference the content data that is stored in other accessible storage. A reference 2734

can be associated with particular content data 2732 to indicate whether that content data

refers to the shared album in its entirety, or refers to a particular image of the shared album

(and indicates that particular image, if applicable). A user identification 2736 can be stored

for particular content data 2732 to indicate the member user that contributed that particular

content data.

[00233] Fig. 28 is a block diagram of an example device 2800 which may be used to

implement one or more features described herein. In one example, device 2800 may be used

to implement a computer device, e.g., a server device (e.g., server device 104 of Fig. 1), and

perform appropriate method implementations described herein. Device 2800 can be any

suitable computer system, server, or other electronic or hardware device. For example, the

device 2800 can be a mainframe computer, desktop computer, workstation, portable

computer, or electronic device (portable device, mobile device, cell phone, smart phone,

tablet computer, television, TV set top box, personal digital assistant (PDA), media player,

game device, wearable device, etc.). In some implementations, device 2800 includes a

processor 2802, a memory 2804, and input/output (I/O) interface 2806.

[00234] Processor 2802 can be one or more processors and/or processing circuits to

execute program code and control basic operations of the device 2800. A "processor"

includes any suitable hardware and/or software system, mechanism or component that

processes data, signals or other information. A processor may include a system with a

general-purpose central processing unit (CPU), multiple processing units, dedicated circuitry

for achieving functionality, or other systems. Processing need not be limited to a particular

geographic location, or have temporal limitations. For example, a processor may perform its

functions in "real-time," "offline," in a "batch mode," etc. Portions of processing may be

performed at different times and at different locations, by different (or the same) processing

systems. A computer may be any processor in communication with a memory.



[00235] Memory 2804 is typically provided in device 2800 for access by the processor

2802, and may be any suitable processor-readable storage medium, e.g., random access

memory (RAM), read-only memory (ROM), Electrical Erasable Read-only Memory

(EEPROM), Flash memory, etc., suitable for storing instructions for execution by the

processor, and located separate from processor 2802 and/or integrated therewith. Memory

2804 can store software operating on the server device 2800 by the processor 2802, including

an operating system 2808 and one or more applications 2810, e.g., a graphics editing engine,

web hosting engine, social networking engine, etc. In some implementations, applications

2810 can include instructions that enable processor 2802 to perform the functions described

herein, e.g., some or all of the methods of Figs. 2-7.

[00236] For example, applications 2810 can include an image management application

2812, which as described herein can provide image viewing, manipulation, sharing, and other

functions, e.g., providing displayed user interfaces responsive to user input to display

selectable options / controls and images based on selected options. In some implementations,

the image management application(s) can include image editing to receive user input, select

input images, modify pixels of images (e.g., by applying edit operations to an input image),

and provide output data causing display of the images on a display device of the device 2800.

Other applications or engines 2814 can also or alternatively be included in applications 2810,

e.g., email applications, SMS and other phone communication applications, web browser

applications, media display applications, communication applications, web hosting engine or

application, social networking engine or application, etc. Any of software in memory 2804

can alternatively be stored on any other suitable storage location or computer-readable

medium. In addition, memory 2804 (and/or other connected storage device(s)) can store

images, shared album data, sharing models, user data and preferences, and other instructions

and data used in the features described herein. Memory 2804 and any other type of storage

(magnetic disk, optical disk, magnetic tape, or other tangible media) can be considered

"storage" or "storage devices."

[00237] I/O interface 2806 can provide functions to enable interfacing the server device

2800 with other systems and devices. For example, network communication devices, storage

devices (e.g., memory and/or database 106), and input/output devices can communicate via

interface 2806. In some implementations, the I/O interface can connect to interface devices

including input devices (keyboard, pointing device, touchscreen, microphone, camera,

scanner, etc.) and/or output devices (display device, speaker devices, printer, motor, etc.).

Display device 2820 is one example of an output device that can be used to display content,



e.g., one or more images provided in an image sharing interface or other application as

described herein. Display device 2820 can be connected to device 2800 via local connections

(e.g., display bus) and/or via networked connections and can be any suitable display device,

some examples of which are described below.

[00238] For ease of illustration, Fig. 28 shows one block for each of processor 2802,

memory 2804, I/O interface 2806, and software blocks 2808 and 2810. These blocks may

represent one or more processors or processing circuitries, operating systems, memories, I/O

interfaces, applications, and/or software modules. In other implementations, device 2800

may not have all of the components shown and/or may have other elements including other

types of elements instead of, or in addition to, those shown herein. While server system 102

is described as performing operations as described in some implementations herein, any

suitable component or combination of components of system 102 or similar system, or any

suitable processor or processors associated with such a system, may perform the operations

described.

[00239] A client device can also implement and/or be used with features described herein,

e.g., client devices 120-126 shown in Fig. 1 . Example client devices can be computer devices

including some similar components as the device 2800, e.g., processor(s) 2802, memory

2804, and I/O interface 2806. An operating system, software and applications suitable for the

client device can be provided in memory and used by the processor, e.g., image management

software, client group communication application software, etc. The I/O interface for a client

device can be connected to network communication devices, as well as to input and output

devices, e.g., a microphone for capturing sound, a camera for capturing images or video,

audio speaker devices for outputting sound, a display device for outputting images or video,

or other output devices. A display device 2820, for example, can be connected to (or

included in) the device 2800 to display images pre- and post-processing as described herein,

where such display device can include any suitable display device, e.g., an LCD, LED, or

plasma display screen, CRT, television, monitor, touchscreen, 3-D display screen, projector,

or other visual display device. Some implementations can provide an audio output device,

e.g., voice output or synthesis that speaks text.

[00240] One or more methods described herein (e.g., methods 200 and/or 300) can be

implemented by computer program instructions or code, which can be executed on a

computer. For example, the code can be implemented by one or more digital processors (e.g.,

microprocessors or other processing circuitry), and can be stored on a computer program

product including a non-transitory computer readable medium (e.g., storage medium), e.g., a



magnetic, optical, electromagnetic, or semiconductor storage medium, including

semiconductor or solid state memory, magnetic tape, a removable computer diskette, a

random access memory (RAM), a read-only memory (ROM), flash memory, a rigid magnetic

disk, an optical disk, a solid-state memory drive, etc. The program instructions can also be

contained in, and provided as, an electronic signal, for example in the form of software as a

service (SaaS) delivered from a server (e.g., a distributed system and/or a cloud computing

system). Alternatively, one or more methods can be implemented in hardware (logic gates,

etc.), or in a combination of hardware and software. Example hardware can be

programmable processors (e.g. Field-Programmable Gate Array (FPGA), Complex

Programmable Logic Device), general purpose processors, graphics processors, Application

Specific Integrated Circuits (ASICs), and the like. One or more methods can be performed as

part of or component of an application running on the system, or as an application or software

running in conjunction with other applications and operating system.

[00241] One or more methods described herein can be run in a standalone program that

can be run on any type of computing device, a program run on a web browser, a mobile

application ("app") run on a mobile computing device (e.g., cell phone, smart phone, tablet

computer, wearable device (wristwatch, armband, jewelry, headwear, goggles, glasses, etc.),

laptop computer, etc.). In one example, a client/server architecture can be used, e.g., a

mobile computing device (as a client device) sends user input data to a server device and

receives from the server the final output data for output (e.g., for display). In another

example, all computations can be performed within the mobile app (and/or other apps) on the

mobile computing device. In another example, computations can be split between the mobile

computing device and one or more server devices.

[00242] Although the description has been described with respect to particular

implementations thereof, these particular implementations are merely illustrative, and not

restrictive. Concepts illustrated in the examples may be applied to other examples and

implementations.

[00243] Implementations discussed herein do not require collection or usage of user

personal information. In situations in which certain implementations discussed herein may

collect or use personal information about users (e.g., user data, information about a user's

social network, user's location and time, user's biometric information, user's activities and

demographic information), users are provided with one or more opportunities to control

whether the personal information is collected, whether the personal information is stored,

whether the personal information is used, and how the information is collected about the user,



stored and used. That is, the systems and methods discussed herein collect, store and/or use

user personal information specifically upon receiving explicit authorization from the relevant

users to do so. In addition, certain data may be treated in one or more ways before it is stored

or used so that personally identifiable information is removed. As one example, a user's

identity may be treated so that no personally identifiable information can be determined. As

another example, a user's geographic location may be generalized to a larger region so that

the user's particular location cannot be determined.

[00244] Note that the functional blocks, operations, features, methods, devices, and

systems described in the present disclosure may be integrated or divided into different

combinations of systems, devices, and functional blocks as would be known to those skilled

in the art. Any suitable programming language and programming techniques may be used to

implement the routines of particular implementations. Different programming techniques

may be employed, e.g., procedural or object-oriented. The routines may execute on a single

processing device or multiple processors. Although the steps, operations, or computations

may be presented in a specific order, the order may be changed in different particular

implementations. In some implementations, multiple steps or operations shown as sequential

in this specification may be performed at the same time.



CLAIMS

What is claimed is:

1. A computer-implemented method to share images over a communication network, the

method comprising:

determining that a shared album data structure representing a shared album is

accessible by a device, wherein the shared album data structure includes references to one or

more album images included in the shared album;

in response to determining that the shared album data structure is accessible by the

device, determining, by the device, one or more suggested images from a collection of stored

images associated with a particular user, wherein determining the one or more suggested

images is based on:

determining sharing scores by the device for the stored images, wherein

the sharing scores are based on, at least in part, comparing one or more

characteristics of the stored images to one or more corresponding characteristics

of the one or more album images;

causing display of the one or more suggested images by the device;

receiving a selection of at least one selected image of the one or more suggested

images based on user input received by the device from the particular user; and

causing an update of the shared album data structure with the at least one selected

image, such that the at least one selected image is accessible via the shared album data

structure over a communication network by one or more recipient users.

2 . The method of claim 1, further comprising:

determining, by the device, one or more suggested recipient users for the at least one

selected image, wherein the one or more suggested recipient users are determined based on

recipient scores determined by the device for a plurality of users stored in a contact list

associated with the particular user, wherein the recipient scores are based on, at least in part,

comparing one or more determined content features of the at least one selected image to one

or more content features of images previously shared by the particular user to one or more of

the plurality of the users; and

receiving a second selection of at least one selected recipient user of the one or more

suggested recipient users,



wherein the at least one selected recipient user is included in the one or more recipient

users to which the at least one selected image is accessible.

3 . The method of claim 2, wherein in response to receiving the second selection of at

least one of the one or more suggested recipient users, determining one or more additional

suggested recipient users based on the at least one selected recipient user.

4 . The method of claim 1, wherein the sharing scores are based on:

general user sharing data describing historical sharing activities of multiple users,

wherein the historical sharing activities include sharing of shared images associated with the

multiple users with one or more other users over the communication network, and

particular user sharing data describing historical sharing activities of the particular

user of the device including sharing of shared images associated with the particular user with

at least one other user over the communication network.

5 . The method of claim 4, wherein determining the one or more suggested images

further includes determining one or more patterns in the historical sharing activities of the

multiple users, wherein the one or more patterns include one or more correlations between

the historical sharing activities and at least one of:

types of image features depicted in the shared images associated with the multiple

users; and

types of events depicted in the shared images associated with the multiple users.

6 . The method of claim 1 further comprising:

receiving the shared album data structure by the device;

causing a display on the device of at least one of the one or more album images of the

shared album data structure; and

causing a display of one or more identifications of the one or more recipient users,

wherein the one or more recipient users are associated with the shared album.

7 . The method of claim 1 wherein the one or more recipient users are a plurality of

recipient users, and further comprising, in response to causing the update, sending a

respective message to each of the plurality of recipient users, wherein the message enables a

respective recipient user of the one or more recipient users to access the at least one selected



image using an associated recipient device, and wherein sending the respective message

includes:

sending a first message to a first recipient user using a first communication channel,

wherein the first message includes a first link to the album data structure, wherein the first

message includes a first type of information associated with the first communication channel;

and

sending a second message to a second recipient user using a second communication

channel, wherein the second message includes a second link to the album data structure,

wherein the second message includes a second type of information associated with the second

communication channel, wherein the second type of information associated with the second

communication channel is different than the first type of information associated with the first

communication channel.

8 . The method of claim 7 wherein the first communication channel includes an image

management application used by the first recipient user, wherein the first message includes:

a particular type of link associated with the image management application; and

notification data for use by the image management application to cause a notification

to be output on a first recipient device of the first recipient user.

9 . The method of claim 7 wherein the first communication channel includes an email

communication channel, and wherein the first message includes:

a web link configured to cause a web page to be displayed on a first recipient device

of the first recipient user in response to user input selecting the web link; and

one or more pointers to one or more stored preview images corresponding to at least

one of the one or more album images in the shared album, wherein the one or more pointers

enable the one or more preview images to be displayed on the first recipient device.

10. The method of claim 7 wherein:

the first communication channel includes an image management application executing

on the device and on a first recipient device of the first recipient user, wherein the first

message includes:

a particular type of link associated with the image management

application, and



notification data used by the image management application to cause a

notification to be output on the first recipient device of the first recipient user, and

the second communication channel includes an account of the second recipient user

provided by a network service and the image management application is not running on a

second recipient device used by the second recipient user, wherein the second message

includes:

a web link configured to cause a web page to be displayed on the second

recipient device in response to user input selecting the web link; and

one or more pointers to one or more stored preview images corresponding

to at least one of the one or more album images in the shared album, wherein the

one or more pointers enable the one or more preview images to be displayed on

the second recipient device.

11. The method of claim 7 wherein

the first communication channel includes an email communication channel and the

first message includes a link and one or more pointers to one or more stored preview images

corresponding to at least one of the one or more images of the shared album, and

the second communication channel includes a Short Message Service (SMS)

communication channel and the second message includes the link and no pointers to the one

or more stored preview images.

12. The method of claim 1 further comprising:

receiving data over a communication network identifying the one or more album

images;

causing at least one of the one or more album images to be displayed in a shared

album viewing interface on a display of the device;

receiving view status data associated with the shared album and associated with one

or more member users of the shared album, wherein the one or more member users include

the recipient users; and

based on the view status data, causing display of an indication of each member user of

the member users in the shared album viewing interface and an indication of a view status of

each associated member user, wherein the view status indicates whether the associated

member user has viewed one or more images of the shared album.



13. A device comprising :

a display;

a storage device; and

at least one processor operative to access the storage device and the display and

configured to:

receive a sharing message over a communication network identifying a shared album

that includes one or more album images and implemented as a shared album data structure in

storage;

in response to receiving the sharing message, cause at least one of the one or more

album images to be displayed in a shared album viewing interface on the display;

receive view status data associated with the shared album data structure and

associated with one or more member users of the shared album;

cause an indication of each member user of the one or more member users to be

displayed in the shared album viewing interface; and

based on the view status data, cause a view status indication for each associated

member user to be displayed on the display, wherein the view status indication indicates

whether the associated member user has viewed one or more images of the shared album.

14. The device recited in claim 13 wherein, in response to the sharing message being

received while the device is running an image management application, the shared album

viewing interface is displayed by the image management application, and wherein the at least

one processor is further configured to cause one or more controls to be displayed in the

shared album viewing interface, the one or more controls selectable by user input to enable

one or more content contributions designated by a user to be added to the shared album.

15. The device recited in claim 14 wherein in response to the sharing message being

received over one of: an email communication channel and a Short Message Service (SMS)

communication channel, the at least one processor is configured to display the shared album

viewing interface in a browser program, wherein the shared album viewing interface

disallows at least one of:

adding user images to the shared album using the shared album viewing interface,

adding content contributions to the shared album,

downloading of the album images to the device using the shared album viewing

interface, and



inviting, using the shared album viewing interface, one or more other users to at least

one of: view and join the shared album.

16. The device recited in claim 13, wherein the at least one processor is further

configured to:

obtain content contribution data associated with the one or more album images and

contributed by at least one of the one or more member users of the shared album, wherein the

content contribution data includes at least one of: comments and ratings, wherein the

comments and the ratings are associated with at least one of the one or more album images;

and

cause the content contribution data to be displayed in the shared album viewing

interface.

17. The device recited in claim 13, wherein the at least one processor is further

configured to:

cause a display of an add member control in the shared album viewing interface;

receive user input designating one or more users to add to the shared album as

member users; and

cause a second sharing message to be sent to the one or more users.

18. The device recited in claim 13, wherein the at least one processor is further

configured to:

determine one or more suggested images from a collection of stored images

associated with a user of the device, based on the at least one processor determining sharing

scores for the stored images, wherein the sharing scores are based on, at least in part,

comparing one or more characteristics of the one or more suggested images to one or more

corresponding characteristics of the one or more album images;

cause the one or more suggested images to be displayed by the display;

receive a selection of at least one selected image of the one or more suggested images

based on user input received by the device from the user; and

cause an update of the shared album data structure to include the at least one selected

image, wherein the at least one selected image is accessible via the shared album data

structure over a communication network by the one or more member users of the shared

album data structure.



19. A non-transitory computer readable medium having stored thereon software

instructions that, when executed by at least one processor, cause the at least one processor to

perform operations including:

creating an album data structure including an identification of one or more album

images;

receiving a set of recipient users for the album data structure;

adding the set of recipient users to the album data structure, wherein the set of

recipient users includes a first recipient user associated with a first communication channel

and a second recipient user associated with a second communication channel different from

the first communication channel;

receiving a share command applicable to the album data structure;

in response to receiving the share command, causing a first message to be sent to a

first recipient device of the first recipient user using the first communication channel, wherein

the first message includes a first link to the album data structure, wherein the first message

includes a first type of information associated with the first communication channel; and

in response to receiving the share command, causing a second message to be sent to a

second recipient device of the second recipient user using the second communication

channel, wherein the second message includes a second link to the album data structure,

wherein the second message includes a second type of information associated with the second

communication channel and different than the first type of information in the first message.

20. The non-transitory computer readable medium of claim 19 wherein the first type of

information associated with the first communication channel includes notification data to be

displayed in a notification by the first recipient device of the first recipient user, the

notification indicating that the album data structure is updated, and

wherein the second type of information associated with the second communication

channel includes one or more preview images corresponding to at least one of the one or

more album images.
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