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PRESENTING TRANSLATIONS OF TEXT DEPICTED IN IMAGES

BACKGROUND

Many user devices, such as smartphones, come equipped with a camera for
capturing pictures and digital images. Users often use the cameras to capture pictures
while traveling and share the pictures via multimedia messaging or social networking
sites. Users can also use the images to obtain additional information related to an
object or location. For example, a user may capture an image of a landmark and initiate
an Internet search using the image as a query.

When traveling in another country that speaks a different language than the
user, the user may want to obtain a translation of text that the user encounters. For
example, a user may encounter a street sign that is in a foreign language while traveling

within another country, or a list of items in the foreign language.

SUMMARY

This specification describes technologies relating to presenting additional
information related to text depicted in an image (e.g., a language translation of the text)
based on a presentation context associated with the image.

In general, one innovative aspect of the subject matter described in this
specification can be embodied in methods that include the actions of receiving an
image; identifying text depicted in the image; selecting, for the image, a
presentation context from presentation contexts based on an arrangement of the text
depicted by the image, wherein each presentation context corresponds to a particular
arrangement of text within images and each presentation context has a corresponding
user interface for presenting additional information related to the text depicted in the
image, wherein the user interface for each presentation context is different from the
user interface for other presentation contexts; identifying the user interface that
corresponds to the selected presentation context; and presenting additional information
for at least a portion of the text depicted in the image using the identified user interface,
the user interface presenting the additional information in an overlay over the image.

Other embodiments of this aspect include corresponding systems, apparatus, and
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computer programs, configured to perform the actions of the methods, encoded on
computer storage devices.

These and other embodiments can each optionally include one or more of the
following features. The additional information can include a language translation of
the at least a portion of the identified text. Selecting the presentation context for the
image can include identifying a number of individual text blocks depicted in the image
and selecting the presentation context for the image based on the number of individual
text blocks depicted in the image.

Selecting the presentation context for the image can include determining, based
on the arrangement of the text depicted in the image, that a first portion of the text is
presented more prominently than at least one other portion of the text; and selecting a
prominence context from the presentation contexts in response to the determination.

Identifying the user interface that corresponds to the selected presentation
context can include identifying a prominence user interface that corresponds to the
prominence context. Presenting additional information for at least a portion of the text
depicted in the image can include presenting a language translation of the first portion
of the text in an overlay over the first portion of the text.

Selecting the presentation context for the image can include determining that
the text depicted in the image includes an address and selecting a map context from the
presentation contexts in response to the determination. Identifying the user interface
that corresponds to the selected presentation context can include identifying a map user
interface that corresponds to the map context. Presenting additional information for at
least a portion of the text depicted in the image can include presenting a language
translation of the address within an image of a map.

Identifying the user interface that corresponds to the selected presentation
context can include identifying a map user interface that corresponds to the map
context. Presenting additional information for at least a portion of the text depicted in
the image can include presenting a title corresponding to the address within an image of
the map. The title can be presented in a language of a user associated with a device
presenting the image of the map.

Selecting the presentation context for the image can include identifying
individual text blocks depicted in the image; determining that the individual text blocks

belong to a collection of text based on an arrangement of the individual text blocks and

2



10

15

20

25

30

WO 2015/069737 PCT/US2014/064086

presentation of the individual text blocks; and selecting a collection context from the
presentation contexts in response to the determination.

Identifying the user interface that corresponds to the selected presentation
context can include identifying a collection user interface that corresponds to the
collection context. Presenting additional information for at least a portion of the text
depicted in the image can include presenting a language translation of text depicted in
cach individual text block in an overlay over the image. Each language translation can
be presented above the language translation’s corresponding text block.

In general, another aspect of the subject matter described in this specification
can be embodied in methods that include the actions of receiving an image; identifying
text depicted in the image, the identified text being in one or more text blocks identified
in the image, each text block being distinct from other text blocks in the image;
selecting, for the image, a prominence presentation context from prominence contexts,
wherein each prominence presentation context corresponds to a relative prominence of
cach text block in which text is presented within images and each prominence
presentation context has a corresponding user interface for presenting additional
information related to the identified text depicted in the image, the selecting of the
prominence presentation context being based on the relative prominence of the one or
more text blocks in which the identified text is depicted in the image; identifying a user
interface that corresponds to the selected prominence presentation context; and
presenting additional information for at least a portion of the text depicted in the image
using the identified user interface, the user interface presenting the additional
information in an overlay over the image. Other embodiments of this aspect include
corresponding systems, apparatus, and computer programs, configured to perform the
actions of the methods, encoded on computer storage devices.

These and other embodiments can each optionally include one or more of the
following features. Selecting the prominence presentation context for the image can
include determining that the text depicted in the image includes a single text block of
prominently displayed text based on a location of the single text block within the image
and a size of text included in the single text block; and selecting a single block context
from the prominence presentation contexts in response to the determination. The single

block context can correspond to a user interface that presents a language translation of
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the text included in the single text block of prominently displayed text in an overlay
over the single text block of prominently displayed text.

Identifying text depicted in the image can include identifying a first text block
and a second text block that is different from the first text block, the first and second
text blocks being depicted in the image. Selecting the prominence presentation context
for the image can include determining that the first text block is displayed more
prominently within the image than the second text block; and selecting a dominant-
secondary block context from the prominence presentation contexts in response to the
determination. The dominant-secondary block context can correspond to a user
interface that presents a language translation of a dominant block of text.

Presenting additional information for at least a portion of the text depicted in the
image using the identified user interface can include presenting a language translation
of text included in the first text block in an overlay over the image. The overlay can be
located over the first text block in the image.

Aspects can further include presenting a selectable user interface element in the
dominant-secondary user interface at the depiction of the second text block in the
image; and in response to receiving a selection of the selectable user interface element,
presenting a language translation of text included in the second text block.

Determining that the first text block is displayed more prominently within the
image than the second block of text can include determining that the text included in
the first text block is larger than the text included in the second text block; and
determining that the first text block is located closer to a center of the image than the
second text block.

Identifying text depicted in the image can include identifying a first text block
and a second text block that is different from the first text block. The first and second
text blocks can be depicted in the image. Selecting the prominence presentation
context for the image can include determining that the first text block is displayed at a
substantially equal prominence within the image as the second text block; and selecting
an equal prominence presentation context from the prominence presentation contexts in
response to the determination. The equal prominence presentation context can
correspond to a user interface that presents a language translation of multiple blocks of

text having substantially equal prominence.
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Presenting additional information for at least a portion of the text depicted in the
image using the identified user interface can include presenting a language translation
of text included in the first text block in a first overlay over the image, the first overlay
being located over the first text block in the image; and presenting a language
translation of text included in the second text block in a second overlay over the image,
the second overlay being located over the second text block in the image.

Determining that the first text block is displayed at a substantially equal
prominence within the image as the second text block can include determining that a
size of the text included in the first text block is substantially equal to a size of the text
included in the second text block.

In general, another aspect of the subject matter described in this specification
can be embodied in methods that include the actions of receiving an image; identifying
text depicted in the image, the identified text being in a text blocks depicted within the
image, each text block being distinct from other text blocks in the image; selecting a
collection presentation context from collection presentation contexts, wherein each
collection presentation context corresponds to an arrangement of text blocks within
images and each collection presentation context has a corresponding user interface for
presenting additional information related to at least one text block, the selection of the
collection presentation context being based on an arrangement of the text blocks
depicted in the image; identifying a user interface that corresponds to the selected
collection presentation context; and presenting additional information related to at least
one of the text blocks using the identified user interface. Other embodiments of this
aspect include corresponding systems, apparatus, and computer programs, configured
to perform the actions of the methods, encoded on computer storage devices.

These and other embodiments can each optionally include one or more of the
following features. Selecting a collection presentation context from the collection
presentation contexts can include determining that each of the text blocks are related to
cach other based on a comparison of text of each text block to text of each other text
block; and selecting a single collection presentation context in response to the
determination. The single collection presentation context can have a corresponding
user interface that presents a language translation of each text block in one or more

overlays over the image.
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Selecting a collection presentation context from the collection presentation
contexts can include determining that two or more of the text blocks are not related to
cach other based on a comparison of text of each text block to text of each other text
block; and selecting a multiple item presentation context in response to the
determination, the multiple item presentation context having a corresponding user
interface that presents a language translation of each text box in a separate display page
in response to the determination.

The corresponding user interface can include a user interface element for each
text block. The corresponding user interface can present a language translation for a
particular text block when the particular text block’s user interface element is selected.

Selecting a collection presentation context from the collection presentation
contexts can include determining that a background color of each text block
substantially matches a background color of each other text block; determining that the
text blocks are related to each other based on the determination that the background
colors substantially match; and selecting a single collection presentation context in
response to the determination. The single collection presentation context can have a
corresponding user interface that presents a language translation of each text block in
one or more overlays over the image.

Selecting a collection presentation context from the collection presentation
contexts can include comparing a size and position of each text block to a size and
position of each other text block; determining that the text blocks are related based on
the comparison; and selecting a single collection presentation context in response to the
determination. The single collection presentation context can have a corresponding
user interface that presents a language translation of each text block in one or more
overlays over the image.

Determining that the text blocks are related can include determining that the
size of the text blocks are substantially similar and that each pair of adjacent text blocks
are spaced apart at a substantially similar distance within the image as each other pair
of adjacent text blocks.

Selecting a collection presentation context from the collection presentation
contexts can include identifying a first set of similar text blocks based on an
arrangement of the first set of text blocks; identifying a second set similar text blocks

based on an arrangement of the second set of text blocks, the second set of text blocks
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being different from the first set of text blocks; and selecting a multiple collections
presentation context in response to the identifying the first and second sets of text
blocks, the multiple collections presentation context corresponding to a user interface
that presents additional information for first set of similar text blocks separate from
additional information for the second set of text blocks.

Aspects can further include translating text of at least one of the text blocks and
determining a readability measure of the translated text based at least on a number of
characters of the translated text. The user interface can be selected based on the
readability measure.

Aspects can further include determining that the image is an image of a menu
and determining that each text block is associated with a particular item in the menu.
Selecting the user interface can include selecting a user interface that presents a
translation of each particular text block in an overlay over the particular text block.

Aspects can further include, for each text block: identifying a price in the image
that corresponds to the text block, the price being presented in a particular currency;
converting the price to a currency different from the particular currency; and presenting
the converted price in an overlay over or near the identified price.

Particular embodiments of the subject matter described in this specification can
be implemented so as to realize one or more of the following advantages. Translations
of text depicted in an image (or other information related to text identified in the image)
can be presented in a way that is more easily readable in the context of the image. User
interfaces for presenting translations of text can be selected dynamically based on a
presentation context for an image so that the translation is presented in a manner that is
useful to the user. The readability and clarity of translations can be improved by using
readability measures to select user interfaces that enable the translations to be presented
in a more readable form. When multiple text blocks are identified in an image, a user
interface may enable the user to quickly and easily navigate between translations of the
different text blocks.

The details of one or more embodiments of the subject matter described in this
specification are set forth in the accompanying drawings and the description below.
Other features, aspects, and advantages of the subject matter will become apparent from

the description, the drawings, and the claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an example user device that presents additional
information related to text depicted in an image.

FIG. 2 depicts screen shots of example user interfaces for capturing an image
and presenting a language translation of text depicted in the image.

FIG. 3 depicts screen shots of example user interfaces for capturing presenting a
language translation of text depicted in the image.

FIG. 4 depicts screen shots of example user interfaces for presenting a language
translation of text depicted in the image.

FIG. 5 depicts screen shots of example user interface for capturing an image and
presenting a language translation of text depicted in the image.

FIG. 6 depicts screen shots of example user interfaces for presenting a language
translation of text depicted in the image.

FIG. 7 depicts screen shots of example user interfaces for presenting a language
translation of text depicted in the image.

FIG. 8 depicts screen shots of example user interfaces for presenting a language
translation of text depicted in the image.

FIG. 9 is a flow chart of an example process for presenting additional
information related to text depicted in an image based on a prominence presentation
context selected for the image.

FIG. 10 depicts screen shots of example user interfaces for presenting a
language translation of text depicted in the image.

FIG. 11 depicts screen shots of example user interfaces for capturing an image
and presenting a language translation of text depicted in the image.

FIG. 12 depicts screen shots of example user interfaces for presenting a
language translation of text depicted in the image.

FIG. 13 is a flow chart of an example process for presenting additional
information related to text depicted in an image based on a collection presentation
context selected for the image.

FIG. 14 depicts screen shots of an example user interface for presenting a

language translation of text depicted in the image identified as having a map context.
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FIG. 15 is a flow chart of an example process for presenting additional
information related to text depicted in an image based on a map presentation context
selected for the image.

FIG. 16 is a flow chart of an example process for presenting additional
information related to text depicted in an image based on a presentation context
selected for the image.

Like reference numbers and designations in the various drawings indicate like

elements.

DETAILED DESCRIPTION
Overview

A system can identify text depicted in an image, translate the text, and present a
translation of the text in a manner that is useful to a user. Simply presenting a
translation of all text depicted by an image may be confusing to a user when the image
depicts multiple different text blocks, however. For example, an image may depict
signs for several different stores in a mall. A user interface that presents a translation
of each sign in a single block of text may confuse a user as the user may not be able to
identify where the name of one store ends and the name of another begins.
Furthermore, automatically presenting all translations may result in a cluttered display,
which degrades the user experience.

The system can determine how to present translations based on the arrangement
and/or other visual characteristics of the text within the image. For example, the
system may consider characteristics of the text depicted by the image, such as the
proximity of multiple text blocks with one another, alignment between the text blocks,
similarity between text (e.g., font size, family, style, color, background color, etc.),
grouping of multiple text blocks in one or more collections, and/or confidence levels in
text recognition in determining what text to translate and how to present the translated
text. These and other characteristics described herein can provide insight into the
context of the image and its text. For example, the relative position of text blocks with
respect to the center or focal point of the image can indicate the text in which the user is
most interested.

In some implementations, the system can select a presentation context from

multiple presentation contexts based on, for example, an arrangement and/or other
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visual characteristics of text within the image. The multiple presentation contexts can
include one or more prominence presentation contexts, one or more collection
presentation contexts, and/or one or more map presentation contexts. A prominence
presentation context is a context in which one or more text blocks are depicted
prominently within the image. For example, a single text block may be located near the
center of the image, or two similarly prominent text blocks may be positioned a similar
distance from the center of the image. A collection presentation context is a context in
which multiple distinct text blocks are depicted in an image. For example, an image of
a restaurant menu may be classified as a collection presentation context as each menu
item may be considered an individual text block that is related to each other menu item
depicted in the image. A map presentation context is a context in which one or more
addresses or other information identifying a location is depicted in the image.

The system may select a user interface for presenting additional information
related to text depicted in an image based on the selected presentation context. For
example, the system may select between multiple user interfaces for prominence
presentation contexts, multiple user interfaces for collection presentation contexts
and/or multiple user interfaces for map presentation contexts based on the selected
presentation context for the image. Each type of presentation context may have a
different set of rules or a different process for selecting a user interface for images

identified as having that type of presentation context.

Example User Device

FIG. 1 is a block diagram of an example user device 100 that presents additional
information related to text depicted in an image. The user device 100 is an electronic
device that is capable of capturing and/or presenting digital pictures and images.
Example user devices 100 include personal computers, mobile communication devices
(e.g., smartphones), tablet computers, and other devices that can capture and/or present
images. To present the images, the user device 100 includes a display 105, such as a
liquid-crystal display (“LCD”), touch screen, or other type of display. In this example,
the display 105 is presenting a user interface for presenting a translation 111 of text 109
identified in an image 107.

The user device 100 includes a translator 115 that enables a user to capture

images of objects, such as signs, menus, and billboards, and receive a translation of text
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depicted by the objects. The translator 115 includes a text identifier 120 that can
identify text in images and other types of documents. In some implementations, the
text identifier 120 analyzes images using optical character recognition (“OCR”) to
identify text depicted by the images. The text identifier 120 can detect text in multiple
different languages. For example, the text identifier 120 may include an OCR engine
that is capable of recognizing text in multiple languages, or an OCR engine for each of
multiple different languages.

The text identifier 120 can also detect characteristics of the text, such as text
color, background color, text size, font type, and/or location of the text within the
image. These characteristics can be used, for example, to identify distinct text blocks.
For example, the text identifier 120 may determine that two portions of text depicted in
an image are included in two distinct text blocks based on the two portions of text
having different font colors, different background colors, or being spaced apart from
one another (e.g., being at least a threshold distance apart). The text identifier 120 can
send data regarding the identified text to a translation engine 125 of the translator 115.
This data can specify the text itself and the identified characteristics of the text.

The translation engine 125 can translate the text (or at least a portion thereof) to
a different language. For example, the translation engine 125 may translate the text 109
(in Chinese) to a spoken language of a user associated with the user device 100 or
another language selected by the user. The user may specify the language using a user
interface, as described in more detail below. In this example, the text 109 has been
translated to English and the English translation 111 of the text 109 is presented to the
user. In some implementations, the translation engine 125 may translate only a portion
of the text as specified by the user device 100 or by a user interface engine 130 of the
user device 100. For example, the user device 100 may select one or more text blocks
for translation. In addition, the translation engine 125 can, in some implementations,
translate currency values from one currency to another. For example, the translation
engine 125 may translate monetary amounts depicted in a foreign currency to a
currency specified by the user.

The user interface engine 130 can select a user interface for presenting
additional information about text identified in an image. The additional information
can include a language translation of text identified in the image, a currency translation

of a monetary amount identified in the image (e.g., a price identified in an image of a
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restaurant menu), and/or other information related to the text. The user interface can
define how the additional information is presented. For example, as shown in FIG. 1, a
translation 111 can be presented in an overlay over the image 107. In other user
interfaces, a translation may be presented in a separate screen that only shows text, for
example, due to the translation containing too much text to present in an overlay. The
user interface engine 130 can select a user interface from a set of user interfaces based
on a presentation context identified or selected for the image. As described below, a
context selector 135 can select the presentation context for the image based on an
arrangement or other characteristics of text depicted by the image.

A user interface index 140 can store a mapping of presentation contexts with
user interfaces. For example, the user interface index 140 may include information
identifying user interfaces for prominence presentation contexts, user interfaces for
collection presentation contexts, and/or user interfaces for map presentation contexts.
The user interface engine 130 can access the user interface index 140 to identify the
appropriate user interface for a particular presentation context that has been selected for
an image, generate the user interface for presentation on the user device 100, and
present additional information for the text (e.g., a translation of the text) depicted by the
image using the user interface. Example user interfaces for various presentation
contexts are illustrated in FIGS. 2-8, 10-12 and 14, and described in detail below.

The user interface generator 120 can also use a readability measure associated
with the additional information to select a user interface for presenting additional
information related to text depicted in an image. The readability measure can indicate
how readable the additional information would be if presented using a particular user
interface. The readability measure for a user interface and for particular additional
information can be based on a number (or percent) of characters of the additional
information that can be presented using the user interface. For example, a user
interface that can only display 10% of the additional information may have a low
readability measure, and therefore may not be used to present the additional
information.

The user interface engine 130 can select a user interface for an image by
comparing the readability measures for the additional information for each of multiple
suitable user interfaces. For example, assume that the selected user interface context

for an image is a particular prominence presentation context. The user interface engine
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130 may determine the readability measure for the additional information related to text
depicted by the image with respect to each user interface available for the particular
prominence context. The user interface engine 130 may select from the available user
interfaces based on the readability measures. For example, the user interface engine
130 may select the user interface having the highest readability measure.

By way of another example, the user interface engine 130 may identify a
preferred user interface for the selected presentation context and determine a readability
measure for the additional information with respect to the preferred user interface. For
example, the preferred user interface may present a translation of text in an overlay
over the image. The user interface engine 130 may compare the readability measure to
a readability threshold for the preferred user interface. If the readability measure
satisfies the readability threshold (e.g., by meeting or exceeding the readability
threshold), the user interface engine 130 may select the preferred user interface and
present the translation in the overlay over the image. If the readability measure does
not satisfy the readability threshold, the user interface engine 130 may select an
alternative user interface, such as one that presents the translation in a separate screen
that enables the user to browse or scroll through multiple screens or pages to view the
translation.

The context selector 135 can select the presentation context for the image based
on an arrangement and/or other characteristics of text depicted by the image. The
presentation context for the image can be selected from multiple presentation contexts.
For example, the presentation context may be selected from one or more prominence
presentation contexts, one or more collection presentation contexts, one or more map
presentation contexts, and/or other types of presentation contexts. The prominence
presentation contexts can include a “single block context” for images in which a single
block of text is depicted, a “dominant-secondary context” for images in which a
particular text block is depicted more prominently than other text blocks, and/or an
“equal prominence context” in which two or more text blocks are depicted with
substantially equal prominence (e.g., the text blocks have prominence scores that are
within a threshold amount of each other). The collection presentation contexts can
include a “single collection” context for images in which multiple related text blocks

are depicted, a “multiple collections” context for images in which multiple groups of
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related text blocks are depicted, and/or an “integrated” context for images in which a
translation of the text blocks should be presented together.

Each of the presentation contexts and techniques for determining how the
presentation contexts are selected for particular images are described in detail below.
In particular, a prominence context is described with respect to FIGS. 3-8 and a process
for handling a prominence context is described with reference to FIG. 9; a collection
context is described with respect to FIGS. 10-12 and a process for handling a
prominence context is described with reference to FIG. 13; and a map context is
described with respect to FIG. 14 and a process for handling a map context is described
with reference to FIG. 15. Finally, a process for processing an image and selecting
from among various contexts and processing the selected context accordingly is
described with reference to FIG. 16.

Although the example user device 100 is illustrated as including the text
identifier 120, the translation engine 125, the user interface engine 130, the context
selector 135, and the user interface index 140, one or more of these elements can be
stored on and/or executed by another device, such as a server in communication with
the user device 100. For example, the user device 100 may transmit an image to a
server by way of a communication network (e.g., LAN, WAN, or Internet). The server
may process the image to select a presentation context and user interface for the image
and send data to the user device 100 that causes the user device 100 to present
additional information related to text depicted in the image using the selected user

interface.

Example Translation User Interface

FIG. 2 depicts screen shots 200A — 200C of example user interfaces for
capturing an image and presenting a language translation of text depicted by the image.
In the example screen shot 200A, a user interface 210 enables a user to select languages
for translation. In particular, the user interface 210 enables the user to select an original
language 212 in which text is to be found in an image and a translation language 214 in
which the text is to be translated. In this example, the user has selected an original
language 212 of Chinese and a translation language 214 of English. Thus, in this
example, the user wants to translate Chinese text found in an image to English text.

The user interface also includes a camera button 206 that, when selected by the user,
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causes the user device to capture an image using a camera installed on or
communicably coupled to the user device.

In the screen shot 200B, a user interface 230 depicts an image 232 captured by
the user device, for example, in response to selection of the camera button 206. The
example image 232 includes several portions of text in Chinese characters that have
been identified by the user device and highlighted with a white background. In
particular, the image 232 includes a first portion of text 234 located near the top left
corner of the image 232, a second portion of text 236 located near the center of the
image 232, and a third portion of text 238 located near the bottom right of the image
232. Each portion of text 234-238 is depicted on a separate sign in the image 232.

A translation screen user interface 250 is depicted in the screen shot 200C. The
translation screen user interface 250 depicts the text 252 identified in the image 232 and
an English translation 254 of the text 252 identified in the image 232. The first portion
of text 234 has been translated to the word “Free”; the second portion of text 236 has
been translated to “Big River Inn 2nd Floor”; and the third portion of text 238 has been
translated to the word “Last.” In this example user interface 250, the text 252 has been
translated as if the text 252 was included in a single text block although the text 252
was depicted in separate distinct text blocks. As can be seen by the translated text 254,
translating multiple distinct text blocks as one can result in a nonsensical translation
that may confuse or frustrate users. By evaluating the arrangement and/or visual
characteristics of text depicted by the image and selecting a context for text depicted by
an image, more meaningful translations can be provided. For example, FIGS. 3-5
illustrate user interfaces that can better present translations of the text 252 based on an

analysis of the prominence of each portion of text.

Prominence Presentation Contexts and User Interfaces

The prominence of text within an image can be used to determine which text to
provide a translation (or other information) as users often focus their cameras on the
object in which they are interested. By evaluating the prominence of the text, the
translator 115 can determine which text in which the user likely wants to obtain a
translation and provide a translation of that text. For example, a user may take a picture
of text on a particular sign to obtain a translation of the sign. In the picture, there may

be other signs in the background, while the particular sign is near the center of the
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picture. By evaluating the prominence of the text, the translator can identify the text of
the particular sign for translation as this text is depicted more prominently than the text
of the background signs. The translator 115 may also determine to not translate the text
of the background signs as the user may not be interested in translations of those signs.

FIG. 3 depicts screen shots 300A and 300B of example user interfaces for
presenting a language translation of text depicted in an image. The screen shot 300A is
similar to the screen shot 200B, and includes a user interface 330 that presents an image
332 that includes several portions of text 334-338 in Chinese characters that have been
identified by a user device and highlighted with a white background.

A translation screen user interface 350 is depicted in the screen shot 300B.
Rather than presenting a translation of all of the text depicted in the image 332 as if it
was included in one text block, the example translation screen user interface 350
presents only a portion of text 352 that was identified in the image 332 and an English
translation 354 of the portion of text 352. In particular, the translation screen user
interface 350 presents the second portion of text 336 and an English translation 354 of
the second portion of text 336 (“Big River Inn 2nd Floor”).

The translation screen user interface 350 also includes a control 359 that enables
a user to browse additional information. The control 359 may be configured to
navigate between screens that include translations for each portion of text 334-336 or to
obtain other information for each translation. For example, in response to a selection of
the control 359, the user device may display another screen that presents a translation
of the third portion of text 338. Another selection of the control 359 may cause the
user device to display a screen that presents a translation of the first portion of text 334.
Yet another selection of the control 359 may cause the user device to return to the
present screen that presents the translation 354.

In this example, a translator, such as the translator 115 of FIG. 1, has selected
the second portion of text for translation based on the prominence of the second portion
of text 336 relative to the prominence of the first portion of text 334 and the
prominence of the third portion of text 338. For example, the translator 115 may
identify that the each portion of text belongs to a distinct text block based on the
relative positions of the portions of text and the orientation of the portions of text.
Based on this determination, the translator 115 may determine that the presentation

context is a prominence presentation context and evaluate the prominence of each
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portion of text. As the second portion of text is displayed near the center of the image
and with a larger font than the other two portions of text, the translator 115 may
determine that the second portion of text 336 is presented more prominently than the
other two portions of text and automatically translate the second portion of text 336 in
response to the determination.

By presenting a translation of only the most prominent text, the user device is
more likely to provide the user with the translation sought by the user because users
typically focus their camera such that the desired content is at or near the center of the
captured image. This also avoids confusing the user with translations of text that may
be in the background and unintentionally captured by the user. For example, the first
and third portions of text 334 and 338 may have been captured unintentionally by the
user while the user was attempting to capture an image of the second portion of text
336 for translation.

In addition to automatically translating the more prominent text, the translator
115 may also select a presentation context for the image and a user interface for
presenting the translation based on the selected presentation context. In this example,
the translator 115 may select a dominant-secondary context for the image 332 as the
translator 115 has determined that the image 332 includes a more prominent text block
(or dominant text block) that includes the second portion of text 336 and two secondary
text blocks that include the first and second portions of text 334 and 338, which are
depicted less prominently in the image 332 than the second portion of text 336.

The user interfaces for a dominant-secondary context may include, for example,
a translation screen user interface that presents a translation of the most prominent text
depicted in the image (e.g., the user interface 350); a user interface that presents, on the
image, an overlay that includes a translation of the most prominent text without
presenting a translation of secondary text blocks; a user interface that presents, on the
image, an overlay that includes a translation of the most prominent text block and a
user interface element that, when selected, presents a translation of secondary text
blocks; and/or a user interface that presents, on the image, an overlay for each text
block that presents a translation of the overlay’s corresponding text block.

For example, FIG. 4 depicts screen shots 400A and 400B of example user
interfaces for presenting language translations of text blocks in overlays over the

image. The screen shot 400A is similar to the screen shot 200B, and includes a user
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interface 430 that presents an image 432 that includes a first portion of text 434 located
near the top left corner of the image 432, a second portion of text 336 located near the
center of the image 432, and a third portion of text 438 located near the bottom right of
the image 432. Rather than presenting the translation of the second portion of text in a
separate screen without the image 432, a user interface 450 depicted in the screen shot
400B presents the image 432 and overlays 454-458 over the image 432 that each
includes a translation of text depicted by the image 432. In particular, the overlay 452
presents a translation of the first portion of text 434; the overlay 456 presents a
translation of the second portion of text 456; and the overlay 458 presents a translation
of the third portion of text 438. In this example, the overlays 454-458 are each located
above (or in place of) the text for which the overlay corresponds. This makes it easy
for a user to use the translations to determine the subject of each sign in the image 432.
For example, a user walking down the street depicted in the image 432 could easily
look at the user interface 450 and determine where the Big River Inn is located on the
street.

Each overlay 454-458 can include, or be associated with, a selectable icon that
enables the user to obtain additional information related to the translated text. For
example, the screen shot 400C depicts a user interface 470 that enables a user to listen
to the pronunciation of text in either the original language or the translated language.
Other information related to the text could also be presented, such as a definition for a
word included in the text or information related to an entity identified by the text. The
user interface 470 can be presented in response to a user selecting a user interface
clement associated with the overlay 454.

In some implementations, a user interface for a dominant-secondary context
may initially include an overlay for the most prominent text only, rather than overlays
for less prominent text blocks. Such a user interface may provide a user interface
clement that enables the user to request a translation of secondary text blocks depicted
in the image. For example, FIG. 5 depicts screen shots S00A — 500D of example user
interfaces that enable a user to select text for translation.

In the screen shot 500A, a user interface 510 includes a camera button that,
when selected, causes a user device to capture an image 512. The example image 512
includes two distinct text blocks 514 and 516 that include Japanese text. In the screen

shot 500B, a user interface 520 presents the text of both text blocks 514 and 516 in a
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single text block 523 over the image 512. The user interface 520 also presents a
translation of both text blocks 514 and 516 in a text block 525 over the image 512. A
translator, such as the translator 115 of FIG. 1, may translate the text of the two text
blocks automatically for the user interface 520 in response to identifying the text blocks
514 and 516. Alternatively, the translator 115 may translate only the text of the text
block 514 as it is displayed more prominently in a larger font. Or, the translator 115
may not translate either text block 514 or 516 in response to determining that neither
text block is displayed prominently as both text blocks 514 and 516 are located in
corners of the image. A process for determining prominence of text blocks depicted by
an image is described in detail below with reference to FIG. 9.

In the screen shot 500C, a user interface 530 provides instructions 533 for the
user to select text for translation. In this example, the user has highlighted the text in
the text block 516 for translation. In response, the translator 115 can identify a
translation for the selected text and provide the translation in an overlay. For example,
the screen shot 500D depicts a user interface 540 that presents the translated text in an
overlay 549 over the image 512 in response to the user selection of the text 512. The
user can also select the overlay 549 to request additional information related to the
translated text.

In some implementations, a user interface may provide a user interface element
that can be dragged to text that the user would like translated. For example, the user
interface element may be displayed at a touch screen device and the user can drag the
user interface element to the desired text. In response, the user device may request a
translation of the text from the translator 115 and present the translation using a user
interface selected by the translator 115.

FIG. 6 depicts screen shots 600A and 600B of example user interfaces that
provide a translation for prominent text and enables a user to select secondary text for
translation. In screen shot 600A, a user interface 610 depicts an image 615 of two
street signs 617 and 619. Each street sign 617 and 619 depicts text in Chinese
characters. To translate text in the image 615 from Chinese characters to English, the
translator 115 may identify text blocks in the image that include Chinese characters.
For example, the translator 115 may identify the Chinese characters in the street sign
617 as a text block 620 and identify the Chinese characters in the street sign 619 as a
text block 625.
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To determine which text to translate and how to present the translated text, the
translator 115 may evaluate the prominence of each identified text block 620 and 625.
In this example, the translator 115 may determine that the text block 620 is depicted
more prominently than the text block 625 as the text block 620 is closer to the center of
the image 615 than the text block 625. In addition, the text size for the text block 620
is larger than the text size for the text block 625.

In response to determining that the text block 620 is depicted more prominently
than the text block 625, the translator 115 may determine to automatically translate the
text of the text block 620, while not automatically translating the text of the text block
625. As shown in the screen shot 600B, the translator 115 may select a user interface
640 that presents a translation of the text block 620 in an overlay 643 over (or in place
of) the Chinese characters of the text block 620 in the image 615.

In this example, the complete translation does not fit in the overlay 643. The
user interface 640 can provide a user interface element 647 that, when selected, causes
the user interface 640 to present the full translation. In some implementations, the
translator 115 may determine that a readability measure for the translation does not
meet a threshold and, in response, present the translation in another screen rather than
presenting a partial translation.

The user interface 640 may also provide a user interface element, such as a
highlighted block, at secondary text that was not automatically translated. For
example, the user interface 640 includes a user interface element 645 to highlight the
non-translated text block 625. In response to user selection of the user interface
element 645, the user interface 640 may present a translation of the text included in the
text block 625. This translation may be presented in an overlay over the street sign 619
or the text block 625, or in a separate screen or user interface.

Some images may depict a single block of text in a prominent manner. For
example, a user may use a user device to capture an image of instructions or a single
sign to obtain a translation of the instructions or sign. In such cases, the translator 115
may identify the text and automatically present a translation of the text in a particular
user interface. For example, the translator 115 may select a single block context for an
image in response to determining that the image depicts a single prominently displayed
text block. User interfaces for a single block context may include a user interface that

presents a translation of the text included in the single text block in an overlay over the
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image, a user interface that presents a translation of the text included in the single text
block in a separate screen without the image, such as one that enables the user to
browse or scroll through the translated text, and/or other types of user interfaces.

FIG. 7 depicts screen shots 700A and 700B of example user interfaces for
presenting a language translation of text depicted in an image. The screenshot 700A
depicts a user interface 710 that presents an image 715. The image 715 depicts a text
block 720 having Chinese characters and a text block 725 having English characters.
In this example, the user has requested a translation from Chinese to English. Thus, the
translator 115 may analyze the image to identify any Chinese characters and identify
the text included in text block 720, while ignoring the English characters in the text
block 725. The translator 115 may further analyze the text included in the text block
720 to determine that the text block 720 is a single text block that includes text that is
related to each other. For example, the translator 115 may compare the text size, text
color, background color for the text, location and proximity of the text, and/or other
characteristics to determine that the text included in the text block 720 is related. In
response, the translator 115 may select a single block context for the image and identify
a user interface based on the selection.

As shown in the screen shot 700B, the translator 115 has selected a user
interface 750 that presents a translation of the text block 720 in an overlay 760 over the
image 715. The user interface 750 also includes a user interface element 755 that,
when selected by the user, presents the translated text one line at a time. For example,
the user may be able to browse each line of translated text where each line is presented
in a separate display screen than each other line.

Some images may depict two or more blocks of text in equal or similar
prominence. For example, a user may capture an image of two signs in order to
determine which direction or which door to pass through. In such cases, it may be
beneficial to present translations of both signs to help guide the user.

FIG. 8 depicts screen shots 800A — 800C of example user interfaces for
presenting language translations of text blocks having similar prominence. In the
screen shot 800A, a user interface 810 presents an image 815 that includes two signs
820 and 830 that include Chinese characters. In this example, the user is requesting the
translation of Chinese characters to English. Thus, the translator 115 may identify the

Chinese characters included in the sign 820 and the Chinese characters included in the
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sign 830. The translator 115 may also analyze the Chinese characters included in each
sign 820 and 830 to determine that the Chinese characters of each sign are included in a
distinct text block. For example, the translator 115 may identify the Chinese characters
included in the sign 820 as a text block 825 and identify the Chinese characters
included in the sign 825 as a text block 835 that is different from the text block 825.

In response to identifying multiple text blocks 825 and 835 in the image 815,
the translator 115 may evaluate the prominence of the text blocks and determine that
the text blocks 825 and 835 have similar prominence as the text size and color of each
text block 825 and 835 is similar and the text blocks 825 and 835 are about the same
distance from the center of the image 815. As the text blocks 825 and 835 have similar
prominence, the translator 115 may select an equal prominence context for the image
815 and select a user interface that corresponds to the equal prominence context.

As shown in the screen shot 800B, a user interface 840 was selected to present
the translations of the text blocks. The user interface 840 presents a translation of the
Chinese characters of the text block 825 in an overlay 845 that is positioned over the
sign 820 where the Chinese characters of the text block 825 were identified. Similarly,
the user interface 840 presents a translation of the Chinese characters of the text block
835 in an overlay 847 that is positioned over the sign 830 where the Chinese characters
of the text block 835 were identified. Each overlay 845 and 847 is also selectable to
request a full translation of the overlay’s corresponding text. For example, is a user
selects the overlay 845, a full translation of the Chinese characters for “toilet” is
presented in a user interface 860, as shown in the screen shot 800C.

A translator, such as the translator 115, may evaluate the arrangement and
visual characteristics of text depicted by an image to select a prominence presentation
context for the image. The translator 115 may also select a user interface for presenting
additional information for at least a portion of the identified text. The user interface
may be selected based on the selected prominence presentation context. For example,
if a single block context is selected, a user interface that corresponds to the single block
context may be selected and used to present the additional information.

FIG. 9 is a flow chart of an example process 900 for presenting additional
information related to text depicted in an image based on a prominence presentation
context identified for the image. Operations of the process 900 can be implemented,

for example, by a data processing apparatus, such as the user device 100 and/or the
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translator 115 of FIG. 1. The process 900 can also be implemented by instructions
stored on computer storage medium, where execution of the instructions by a data
processing apparatus cause the data processing apparatus to perform the operations of
this process 900.

An image is received (902). For example, a user may take a picture of an object
using a user device, such as a smartphone, tablet computer, or other user device. The
sign may include text in a language foreign to the user, which is also depicted in the
received image.

Text in the received image is identified (904). The text may be identified using
OCR or another text identification technique. In some implementations, only text of a
particular language is identified. For example, the user may specify that text of a
particular language should be translated to another language, such as a language
understood by the user. In this example, only text of the particular language may be
identified in the image.

In addition to the actual text, characteristics (e.g., visual characteristics) of the
text may be identified. These characteristics may include the color of the text, the color
of the background under the text, the size of the text, the type of font for the text, and/or
the location of the text within the image.

In some implementations, text that is clipped or otherwise incomplete may be
ignored. For example, if only a portion of a sign is depicted by the image and the text
of the sign includes an incomplete word, such as “sto” instead of “stop,” the text of the
sign may not be identified for providing additional information or for selecting a
prominence presentation context for the image. Translating incomplete text may
confuse the user or result in nonsensical translations.

One or more distinct text blocks are identified based on the identified text (906).
Characteristics of the text can be evaluated to identify distinct text blocks. For
example, text that is proximal (e.g., within a threshold distance) to other text and that
has a similar appearance (e.g., similar size, text size, and/or background color) may be
considered part of a text block A. Conversely, another portion of text that is far away
(e.g., greater than a threshold distance) from text block A and that has a different text
size, different text color, and/or different background color than the text of the text
block A may be identified as another distinct text block B. The similarity of visual

characteristics of two portions of text (e.g., text color, text size, font type, and/or
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background color) and a distance between the two portions of text can be used to
determine whether the two portions of text belong to a common text block.

A prominence presentation context for the image is selected based on the
prominence of the identified text (908). The prominence presentation context may be
selected from multiple prominence presentation contexts. For example, the multiple
prominence presentation contexts may include a single block context, a dominant-
secondary context, and/or an equal prominence context.

To evaluate the prominence of one or more text blocks, a prominence score may
be computed for each text block. The prominence score for a text block may be based
on a location of the text block within the image, a size of text included in the text block,
a number of characters of text included in the text block, a color of text included in the
text block, a color of the background for the text block, and/or other factors that can be
indicative of the prominence of a text block. The location can be an absolute location
in the image (e.g., using a coordinate system) or a distance from the center of the image
to a point of the text block (e.g., center of text block or point of the text block closest to
the center of the image). For example, a text block that is closer to the center of the
image may have a higher prominence score than a text block that is farther from the
center of the image. Similarly, a text block having a large text size (or many
characters) may have a higher prominence score than a text block having a smaller text
size (or fewer characters). Additionally, brighter text or background colors may result
in higher prominence scores than darker or duller texts or background colors.

If a single distinct text block is identified for the image, the single block context
may be selected for the image. In some implementations, the prominence of the single
distinct text block may be evaluated before selecting a single block context for the
image. For example, if the single distinct text block is a small block of text in a corner
of the image, the single distinct text block may have a low prominence score (e.g., a
prominence score that is less than a prominence score threshold). In such cases, the
single block context may not be selected and the text may not be automatically
translated.

If multiple distinct text blocks are identified for the image, then the relative
prominence of the text blocks may be evaluated to determine whether to select the

dominant-secondary context or the equal prominence context. For example, a
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prominence score may be computed for each distinct text block and the prominence
scores may be compared.

If a text block has a significantly higher prominence score than each other text
block identified for the image, then a dominant-secondary context may be selected for
the image. For example, if text block A has a prominence score that is at least a
threshold amount greater than each other text block, then text block A may be
considered a dominant text block and a dominant-secondary context may be selected
for the image. If two or more text blocks identified for the image have similar
prominence, then an equal prominence context may be selected for the image. For
example, if text block B has a prominence score that is within a threshold amount of the
prominence score for text block A and the prominence scores for text blocks A and B
are greater than the prominence scores for any other text blocks identified for the
image, then an equal prominence context may be selected for the image.

Text for which additional information is to be presented is selected based on the
selected prominence presentation context (910). For example, if a single block context
is selected for the image, the text included in the single distinct text block identified in
the image may be selected for providing additional information. This additional
information may be a language translation of the text included in the single distinct text
block. If a dominant-secondary context is selected for the image, then the text included
in the dominant text block (e.g., the text block having the greatest prominence) may be
selected for providing additional information. If an equal prominence context is
selected for the image, then the text included in the text blocks having the similar
prominence may selected for providing additional information.

Additional information is identified for the selected text (912). The additional
information may include a language translation of the selected text. For example, the
user may select a language in which the user wants text depicted by the image to be
translated. For text that includes an amount in a currency, the additional information
may include a conversion of the amount to a currency specified by the user. For
example, if the selected text includes a price in Japanese yen, the additional information
may include a dollar amount that corresponds to the price in yen.

A user interface is selected based on the selected prominence presentation
context and/or a readability measure for the additional information (914). Each

prominence presentation context may have one or more corresponding user interfaces

25



5

10

15

20

25

30

WO 2015/069737 PCT/US2014/064086

that can be used (or are eligible to be used) to present additional information for text
depicted in an image. In addition, the user interface(s) eligible for one prominence
presentation context may be different from the user interface(s) for each other
prominence presentation context.

The single block context may have a user interface that presents the additional
information in an overlay over the image (e.g., the user interfaces of FIG. 7) and/or a
user interface that enables the user to browse the additional information in one or more
separate screens (e.g., the user interfaces of FIG. 3). Each separate screen may include
controls that enable the user to browse to additional screens to view more of the
additional information.

The dominant-secondary context may include a user interface that presents
additional information for the most prominent text block depicted in the image (e.g.,
the user interfaces of FIG. 3); a user interface that presents, on the image, an overlay
that includes additional information related to the most prominent text without
presenting additional information for secondary text blocks; a user interface that
presents, on the image, an overlay that includes additional information related to the
most prominent text block and a user interface element that, when selected, presents
additional information related to a secondary text block (e.g., the user interfaces of FIG.
6); and/or a user interface that presents, on the image, an overlay for each text block
that presents additional information related to the overlay’s corresponding text block
(e.g., the user interfaces of FIG. 4).

The equal prominence context may include a user interface that presents
additional information in overlays for each of the text blocks that have been identified
as having equal prominence (e.g., the user interfaces of FIG. 7) and/or a user interface
that enables the user to browse the additional information for the equal prominence text
blocks (and any other text blocks identified in the image) in one or more separate
screens (e.g., the user interfaces of FIG. 3).

Each prominence presentation context may have a preferred user interface for
that context. For example, the preferred user interface may be one that presents the
additional information in overlays over the image. By way of another example, the
user may be able to select a preferred user interface for each prominence presentation

context. The preferred user interface for a particular prominence presentation context
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may be selected in response to a selection of the particular prominence presentation
context.

In some implementations, a readability measure for the additional information is
used to select the user interface for presenting the additional information. As described
above the readability measure can indicate how readable the additional information
would be if presented to the user using a particular user interface. The readability
measure for a user interface and for particular additional information can be based on a
number of characters of the additional information that can be presented using the user
interface. The readability measure may be equal to or proportional to a ratio between
(a) the number of characters of the additional information that can be presented using
the user interface; and (b) the total number of characters in the additional information.
For example, an overlay may have a limited amount of space to present additional
information. The amount of space may be based on the size of the text block for which
the overlay is to present additional information. If only a portion of a translation is
presented in an overlay, it may lead to user confusion. In such cases, it may be better to
present the additional information in a separate screen where all, or at least more, of the
translation can be presented.

The readability measure can be used to determine whether to use the preferred
user interface (e.g., one with overlays over the image) for the selected prominence
presentation context or to use an alternative user interface (e.g., one that enables a user
to browse additional information). For example, if the readability measure for
additional information with respect to the preferred prominence presentation context
satisfies a readability threshold (e.g., by meeting or exceeding the readability
threshold), the preferred user interface may be selected. If the readability measure for
the additional information with respect to the preferred prominence presentation
context does not satisfy the readability threshold (e.g., the readability measure is less
than the readability threshold), an alternative user interface that allows for the
presentation of more characters of the additional information may be selected.

The readability measure may be used to select between multiple user interfaces
independent of a preferred user interface. For example, the user interface that is
eligible for the selected prominence presentation context and that has the highest
associated readability measure for the additional information may be selected to present

the additional information.
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The additional information is presented using the selected user interface (916).
For example, the user device may generate the user interface and present the additional

information using the selected user interface.

Collection Presentation Contexts and User Interfaces

Some images may have many distinct portions of text having various levels of
prominence within the image. For example, an image of a restaurant menu may include
a list of text for each menu item depicted in the image. In this context, it may be more
beneficial to the user if collections of text blocks that are related are identified and
translations (or other additional information) of each collection is presented together.
For example, the user may want to view a translation of each menu item to determine
which item to order, rather than only the menu item near the center of the image. At
the same time, it may confuse the user to treat the menu items as one block of text,
similar to the user interface 250 of FIG. 2. A translator, such as the translator 115 of
FIG. 1, may evaluate the arrangement and/or visual characteristics of multiple text
blocks in the image to determine how to present translations of the text blocks to the
user, as described in more detail with reference to FIGS. 10 — 13.

FIG. 10 depicts screen shots of example user interfaces 1000A — 1000C for
capturing an image and presenting a language translation of text depicted in the image.
In the screen shot 1000A, a user interface 1010 depicts an image 1015 of a menu, for
example, captured in response to user selection of an image capture button 1012. The
image 1010 depicts the name of the restaurant 1020 and a list of menu items 1022 in
Chinese text. The image 1010 also depicts a price 1024 for each menu item 1022.

As shown near the top of the user interface 1010, the user has selected to
translate Chinese text to English text. The translator 115 can identify the Chinese text
in the image 1015 and determine which portions of the text are distinct text blocks
based on the arrangement and presentation of the text (e.g., based on size of text, color
of text, background color, and distance between portions of text). In this example, the
translator 115 has identified the name of the restaurant 1020 as a distinct text block and
cach menu item as a distinct text block.

The translator 115 can also evaluate the arrangement and presentation of the
text blocks to determine whether two or more text blocks are related and should belong

to a collection of text blocks. In particular, the translator 115 may evaluate the size and
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position of the text blocks, the background color of the text blocks, the style of text, and
language models to determine whether to group text blocks into a collection. A process
for determining which text blocks to group into a collection is illustrated in FIG. 13 and
described below.

In this example, the translator 115 has identified the menu items as a single
collection due to, for example, the similarity between the text and the background, and
also due to the similar spacing between adjacent menu items. The name of the
restaurant 1020 may be excluded from the collection due to, for example, its difference
in orientation (e.g., centered on the menu) with respect to the menu items (e.g., left
justified) and the difference in text and background colors between the name of the
restaurant 1020 and the menu items 1022.

The translator 115 may select a single collection context for the image 1010 in
response to identifying a single collection of text blocks in the image 1010. The
translator 115 may also select a user interface for presenting a translation of the text
depicted by the image 1015. This user interface may be selected from user interfaces
that are eligible for, or correspond to a single collection context. For example, as
shown in the screen shots 1000B and 1000C, user interfaces for a single collection
context may enable the user to browse between translations of each text block included
in the collection. A user interface 1030 depicted in the screen shot 1000B highlights
the name of the restaurant with a box 1032 and highlights each menu item with a box
1034. In response to a selection of a highlighted text block, such as the name of the
restaurant or a menu item, a user interface 1050 may be presented. This user interface
1050 presents the name of the restaurant in its original language (Chinese) and a
translation 1054 of the name of the restaurant in the language (English) specified by the
user. The user interface 1050 also includes a navigation control 1056 that enables the
user to browse the translations of each menu item. For example, selection of the arrow
1058 may cause the user interface 1050 to present a translation of the next item and a
selection of the arrow 1057 may cause the user interface 1050 to present a translation of
the previous item. Another user interface element 1059 allows the user to request more
information related to the displayed translation.

Although in this example, the user interface 1050 allows the user to browse to a
translation of the name of the restaurant in addition to the translations of the menu

items, in some implementations, the user interface 1050 may only include the text
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blocks included in the collection. Translations for other text blocks that are not
included in the collection may be requested individually by selecting the highlighted
text block in the user interface 1030.

User interfaces for a single collection context can also include a user interface
that presents, for cach text block of the collection, an overlay over the image that
includes a translation for the text block. For example, FIG. 11 depicts screen shots
1100A — 1100C of example user interfaces for capturing an image and presenting a
language translation of text depicted in the image. The screen shot 1100A is similar to
the screen shot 1000A of FIG. 10, and includes a user interface 1110 that presents an
image 1115 having a name of a restaurant 1120, menu items 1122, and a price 1124 for
cach menu item 1122.

In the screen shot 1100B, a user interface 1130 presents the image 1115, and
overlay 1132 that includes a translation of the name of the restaurant, and an overlay
1134 for each menu item. Each overlay 1132 includes a translation of its respective
menu item. Each overlay 1132 and 1134 is also positioned over its respective text
block to make it easy for a user to compare the translations to the actual menu and
make an appropriate selection.

Each overlay 1132 and 1134 can also be selectable to request additional
information related to the text. For example, as shown in screen shot 1100C, a user
interface 1150 can be presented in response to the selection of an overlay. In this
example, the user interface 1150 is presented in response to a selection of the overlay
for “nut milk” displayed near the bottom of the image 1115. The user interface
presents the original text 1152 for “nut milk” in Chinese characters, a translation 1154,
and a navigation control 1156 that enables the user to browse the translations of each
menu item and the restaurant name.

To determine whether to present the translations in overlays as show in FIG. 11
or in a browse mode as shown in FIG. 10, the translator 115 may evaluate readability
measures as described above. If each of the readability measures for the translations in
overlays satisfy a readability measure (e.g., by meeting or exceeding the readability
measure), the translator 115 may present the translations in the overlays. Otherwise,
the translator 115 may present the translations in a browse mode.

Some images may be identified as including multiple collections of text blocks.

For example, FIG. 12 depicts screen shots 1200A and 1200B of example user interfaces
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for presenting a language translation of text depicted in an image identified as having
multiple collections of text blocks. In the screen shot 1200A, a user interface 1210
depicts an image 1215 of multiple street signs on a single support 1221. For example, a
user may be at an intersection and trying to determine which way to go based on the
signs.

The translator 115 can identify the text depicted on each street sign and evaluate
the text to determine that each street sign includes a text block that is distinct from the
text block of each other text block. For example, the translator 115 may determine that
the text of each street sign is a distinct text block based on the distance between the text
of cach street sign and each other street sign and the discontinuity in background color
between the adjacent street signs.

The translator 115 can also evaluate the arrangement and the presentation of the
identified text blocks to identify groups of text blocks that may be related. Each group
may then be classified as a collection. For example, the translator 115 can identify the
text blocks of the street signs posted on the left side of the support 1221 as a first
collection 1220 as the text blocks have the same text color, the same background color,
the same orientation, a similar text size, and are spaced apart vertically at similar
distances. Similarly, the translator 115 may identify a second collection 1225 that
includes the text blocks of the street signs posted on the right side of the support 1221.
The second collection 1025 may be identified as a separate collection from the first
collection 1220 due to the separation between the text blocks provided by the support
1221.

In response to identifying multiple collections for the image 1210, the
translator 115 may select a multiple collection context for the image 1210. The
translator 115 may also select a user interface for presenting translations or other
additional information related to the text blocks. The user interfaces for a multiple
collection context can include a user interface that presents the translations in overlays
and/or a user interface that enables the user to browse the translations using a
navigation control. The selection between these two types of user interfaces may also
be based on readability measures.

In the screen shot 1200B, a user interface 1240 presents a darkened version of
the image 1215, the original text 1242 for one of the street signs, and a translation 1244

of the street sign. The user interface 1240 also includes a navigation control 1246 that
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enables the user to browse the translations of the street signs. In this example, the
navigation control enables the user to browse translations for eight of the street signs.
These eight street signs include each of the street signs of the first collection 1220, and
the lower four street signs of the second collection 1225. The highest street sign of the
second collection 1225 may be excluded as part of its text is clipped by other street
signs. Thus, an accurate translation may not be available and translating the partial text
may not be helpful to the user.

In some implementations, the user interface 1240 may enable the user to browse
one of the two collections at a time. For example, the user interface may present a
translation of a text block for a street sign of the first collection 1220 in response to
selection of a text block in the first collection. The navigation control 1246 may then
enable the user to browse translations for the text blocks of the first collection only,
without including the text blocks of the second collection 1225. The user interface
1240 may also include a user interface element 1249 that, when selected, returns the
user to the user interface 1210 depicting the image 1215. The user can then select a
text block for a street sign of the second collection and browse translations of the text
depicted by the street signs of the second collection using a user interface similar to the
user interface 1240.

A translator, such as the translator 115, may evaluate the arrangement and
visual characteristics of text depicted by an image to select a collection presentation
context for the image. The translator 115 may also select a user interface for presenting
additional information for at least a portion of the identified text. The user interface
may be selected based on the selected collection presentation context. For example, if a
multiple collection context is selected, a user interface that corresponds to the multiple
collection contexts, such as the user interface 1240 of FIG. 12, may be selected.

FIG. 13 is a flow chart of an example process 1300 for presenting additional
information related to text depicted in an image based on a collection presentation
context selected for the image. Operations of the process 1300 can be implemented, for
example, by a data processing apparatus, such as the user device 100 of FIG. 1. The
process 900 can also be implemented by instructions stored on computer storage
medium, where execution of the instructions by a data processing apparatus cause the

data processing apparatus to perform the operations of this process 1300.

32



10

15

20

25

30

WO 2015/069737 PCT/US2014/064086

An image is received (1302). For example, a user may take a picture of an
object using a user device, such as a smartphone, tablet computer, or other user device.
The sign may include text in a language foreign to the user, which is also depicted in
the received image.

Text in the received image is identified (1304). The text may be identified
using OCR or another text identification technique. In some implementations, only text
of a particular language is identified. For example, the user may specify that text of a
particular language should be translated to another language, such as a language
understood by the user. In this example, only text of the particular language may be
identified in the image.

In addition to the actual text, characteristics of the text may be identified. These
characteristics may include the color of the text, the color of the background under the
text, the size of the text, the type of font for the text, and/or the location of the text
within the image. In addition, text that is clipped or otherwise incomplete may be
ignored, as described above.

One or more distinct text blocks are identified based on the identified text
(1306). Characteristics of the text can be evaluated to identify distinct text blocks. For
example, text that is proximal (e.g., within a threshold distance) to other text and that
has a similar appearance (e.g., similar size, text size, and/or background color) may be
considered part of a text block A. Conversely, another portion of text that is far away
(e.g., greater than a threshold distance) from text block A and that has a different text
size, different text color, and/or different back ground color than the text of the text
block A may be identified as another distinct text block B.

A collection presentation context for the image is selected based on the
arrangement and/or the visual characteristics of the text blocks in the image (1308).
The collection presentation context may be selected from a multitude of collection
presentation contexts, such as from a single collection context, a multiple collection
context, and/or an integrated collection context. To determine which collection context
to select, one or more collections can be identified for the image.

Characteristics of the text blocks identified for the image can be evaluated to
identify the collection(s). These characteristics can include the size and position of
each text block, background color of the text blocks, the style of text (e.g., font, color,

all-caps, lowercase, text size, etc.), and orientation of the text blocks can be used to
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group the text blocks into collections. Text blocks that have similar characteristics can
be grouped together in a collection. For example, text blocks that have the same font,
the same text color, the same background color, and that are proximal to each other
(e.g., within a threshold distance of each other) may be grouped into a collection.
Conversely, two text blocks that have different fonts and different colors may not be
included in a collection together.

The relative distance between multiple text blocks can also be used to group
text blocks into collections. For example, menus and lists often space lines of text
equally or at least very similarly. The similar distance between multiple text blocks can
indicate that the text blocks are similar and thus, can be used to determine that the
multiple text blocks belong in a collection together.

The orientation of text blocks can also be used to determine whether the text
blocks should be included in a collection together. For example, if several text blocks
are oriented at a similar angle with respect to the image, then the text blocks may be
related. Conversely, if the text of one text block has a horizontal orientation and the
text of another text block slants upward at an angle with respect to the horizontal, the
text blocks may not be related and thus, not included in a collection together.

The background color of each text block can also be compared to determine
whether to include the text blocks in collection. Text blocks having a similar
background color are likely to be related and may be included in a collection together.
Conversely, text blocks having substantially different colors (e.g., one is blue and one
is red) may not be related and may not be included in a collection together. For
example, menu items presented in a list in a menu often have the same font color and
background color. In this example, the menu items may be grouped into a collection
together.

Language models can also be used to group text blocks into collections. For
example, a language model may be used to determine whether the text of two or more
text blocks are related. If the text blocks are determined to be related based on the
language models, the text blocks may be included in a collection together.

A collection presentation context can be selected based on the collection(s)
identified. For example, if multiple collections are identified, then a multiple collection
context may be selected for the image. If a single collection is identified for the image,

then a selection can be made between a single collection context and an integrated
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collection context. The single collection context may be selected when the additional
information for each text block included in the collection can be presented
independently of each other text block. For example, a single collection context may
be selected for collections of menu items. An integrated text block may be selected
when the additional information is related such that the additional information should
be presented together. For example, it may be better to show translations of street signs
together so that the user can match the translation to its corresponding street sign.

To select between a single collection context and an integrated collection
context, language models can be used. For example, a language model may be used to
determine that the text refers to multiple food items on a menu or that the text refers to
multiple street signs. The presence of identifiers, such as numbers or prices, may also
be used to select between the single collection context and the integrated collection
context. If each text block in the collection includes an identifier, then each text block
may be presented independently. Thus, a single collection context may be selected
rather than an integrated collection context.

Additional information is identified for the text (1310). The additional
information may include a language translation of the selected text. For example, the
user may select a language in which the user wants text depicted by the image to be
translated. For text that includes an amount in a currency, the additional information
may include a conversion of the amount to a currency specified by the user. For
example, if the selected text includes a price in Japanese yen, the additional information
may include a dollar amount that corresponds to the price in yen.

A user interface is selected based on the selected collection presentation context
and/or a readability measure for the additional information (1312). Each collection
presentation context may have one or more corresponding user interfaces that can be
used to present additional information for text depicted in an image. In addition, the
user interface(s) eligible for one collection presentation context may be different from
the user interface(s) for each other collection presentation context.

The multiple collection context may have a user interface that presents the
additional information in overlays over the image (e.g., similar to the user interface
1130 of FIG. 11) and/or a user interface that enables the user to browse the additional
information for each text block in the collections in one or more separate screens (e.g.,

the user interface 1240 of FIG. 12). As described above, each collection may be
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browsed separately then each other collection in user interface like the user interface
1240.

The single collection context may also include a user interface that presents the
additional information in overlays over the image (e.g., similar to the user interface
1130 of FIG. 11) and/or a user interface that enables the user to browse the additional
information for each text block in the collection in one or more separate screens (e.g.,
the user interface 1240 of FIG. 12). In some implementations, the single collection
context may correspond to a user interface that automatically defaults to presenting
additional information for each text block of a collection separately. For example, if
cach text block includes an identifier, the default or preferred user interface may be one
that presents the additional information for each text block separately and allows the
user to browse to additional information for each other text block of the collection.

The integrated collection context may be associated with user interfaces that
present the additional information for each text block included in a collection at the
same time or on the same screen (e.g., with a user interface element that allows the user
to browse information that does not fit on the screen). The user interfaces for the
integrated collection context may include a user interface that presents the additional
information in one or more overlays over the image and a user interface that presents
the additional information on a separate screen. In an example of an overlay user
interface, the translation for each street sign of FIG. 12 may be presented in an overlay
over its corresponding street sign. In this way, the user can easily determine which
translation corresponds to which street sign.

Each collection presentation context may have a preferred user interface for that
context. For example, the preferred user interface for multiple collection contexts and
integrate collection contexts may be one that presents the additional information in
overlays over the image. The preferred user interface for a single collection context
may be one that presents the additional information for each text block separately.

In some implementations, a readability measure for the additional information is
used to select the user interface for presenting the additional information. The
readability measure can be used to determine whether to use the preferred user interface
(e.g., one with overlays over the image) for the selected collection presentation context
or to use an alternative user interface (e.g., one that enables a user to browse additional

information). For example, if the readability measure for additional information with
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respect to the preferred collection presentation context satisfies a readability threshold
(e.g., by meeting or exceeding the readability threshold), the preferred user interface
may be selected. If the readability measure for the additional information with respect
to the preferred collection presentation context does not satisfy the readability threshold
(e.g., the readability measure is less than the readability threshold), an alternative user
interface that allows for the presentation of more characters of the additional
information may be selected.

The readability measure may be used to select between multiple user interfaces
independent of a preferred user interface. For example, the user interface that is
eligible for the selected collection presentation context and that results in the highest
readability measure may be selected.

The additional information is presented using the selected user interface (1314).
For example, the user device may generate the user interface and present the additional

information in the selected interface.

Map Presentation Contexts and User Interfaces

In some contexts, it may be beneficial to a user to receive a map or directions to
a location based on text depicted in an image. For example, the user may take a picture
of a poster for an event that includes and address to the event. Presenting a user
interface that includes a map with a translation of the location or a translation of the
address may help the user in identifying the event and determining how to get to the
event.

A translator, such as the translator 115 of FIG. 1, may select a map presentation
context when the presentation of a map user interface may be beneficial to the user.
For example, the translator 115 may select the map presentation context in response to
detecting one or more addresses depicted by a captured image. The user interface for a
map presentation context may include a map corresponding to the detected address(es)
and/or the user’s current location if the user has provided location information to the
translator 115.

The map presentation contexts can include a single address map context and a
multiple address map context. The single address map context can be selected in
response to a single address being detected in the image. A user interface for a single

address map context may include a map that shows the location corresponding to the
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single address and/or directions to the single address. The user interface may also
present a language translation of the address and/or a language translation of a name of
the location or building referenced by the address. A user interface for a multiple
address map context may include a control that enables a user to browse between
information for each detected address. For example, the user interface may enable the
user to browse between cards or screens that each show a map and/or directions for a
particular address of the multiple addresses. Each card or screen can also present a
language translation of the address and/or a language translation of a name of the
location or building referenced by the address for which the card or screen corresponds.
The directions provided in a map presentation context user interface may be in the
translation language specified by the user.

FIG. 14 depicts screen shots of example user interfaces 1400A — 1400C for
presenting additional information related to text depicted in an image identified as
having a map context. In the screen shot 1400A, an image 1412 is captured and
presented in a user interface 1410, for example, in response to user selection of an
image capture button 1414. The example image 1412 includes information related to
an event and an address 1416 for the event.

The translator 115 can analyze the text in the image 1412 to identify the
address. For example, the translator 115 can identify the text in the image and compare
the identified text to known addresses. If there is a match, the translator 115 may
identify the text as an address. In response to identifying the address 1414, a user
interface may be provided that allows the user to request and obtain additional
information related to the address, such as a map and/or directions to the address. For
example, a user interface 1430 may be presented as shown in the screen shot 1400B.

In the screen shot 1400B, the user interface 1430 highlights the address 1414
using a box 1432 around the address 1414. The user interface 1430 also provides a
“View on map” control 1434 that allows the user to view a map corresponding to the
address 1414. In response to selection of the control 1434, a user interface 1450 may
be presented as shown in the screen shot 1400C. The user interface 1450 presents a
map 1454 that includes the location of the address, an overlay 1452 that includes a
translation of the address, a marker 1456 on the map 1454 that identifies the address
1414, and text 1458 identifying the address. In addition, or in the alternative, the user
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interface 1450 may present a translation of the name of the building or the location in
which the event is going to take place.

In some implementations, a user interface that presents a map or directions,
along with a translation of the address or the location, may be presented automatically
in response to identifying the address in an image. For example, the user interface
1450 may be presented in response to detecting the address 1414 without the user
selecting the control 1434.

The example user interface 1450 also includes a browse control 1458 that would
enable the user to browse to another card or screen if there was another address
identified in the image 1412. For example, selection of the browse control 1458 may
cause the user device to present a map and translation for another address identified in
the image 1412.

FIG. 15 is a flow chart of an example process 1500 for presenting additional
information related to text depicted in an image based on a map presentation context
selected for the image. Operations of the process 1500 can be implemented, for
example, by a data processing apparatus, such as the user device 100 and/or the
translator 115 of FIG. 1. The process 1500 can also be implemented by instructions
stored on computer storage medium, where execution of the instructions by a data
processing apparatus cause the data processing apparatus to perform the operations of
this process 1500.

An image is received (1502). For example, a user may take a picture of an
object using a user device, such as a smartphone, tablet computer, or other user device.
The sign may include text in a language foreign to the user, which is also depicted in
the received image.

Text in the received image is identified (1504). The text may be identified
using OCR or another text identification technique. In some implementations, only text
of a particular language is identified. For example, the user may specify that text of a
particular language should be translated to another language, such as a language
understood by the user. In this example, only text of the particular language may be
identified in the image.

An address is identified in the identified text (1506). For example, the

identified text may be compared to known addresses to determine whether the
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identified text refers to an address. If the image depicts multiple addresses, each
address may be identified.

A map presentation context is identified based on the identified address(es)
(1508). In some implementations, the map context is selected based on a number of
addresses identified in the image. For example, a single address map context may be
selected in response to a single address being identified in the image, while a multiple
address map context may be selected in response to more than one address being
identified in the image.

A user interface is selected for presenting additional information related to the
identified address(es). As described above, a user interface for a map presentation
context may depict a map that shows a location corresponding to the address and/or
directions to the address from the user’s current location if the user has provided access
to the current location. The user interface for a map presentation context may also
include a language translation of the address or the name of the location that
corresponds to the address in an overlay over the map or directions. For a single
address map context, the user interface may include a map and/or directions for the
single address. For a multiple map context, the user interface may include controls for
browsing maps and directions for each identified location, as described above with
reference to FIG. 14.

Additional information for the address(es) is presented using the selected user
interface (1512). For example, a user interface may be generated that presents a map or
directions to an address and an overlay that presents a translation of the address or the
name of the location that corresponds to the address. This user interface may be
presented automatically in response to identifying an address in the image. In some
implementations, a user interface may be presented that allows the user to view a map
user interface in response to identifying an address in the image. For example, a user
interface similar to the user interface 1430 of FIG. 14 may be generated and presented.
Upon selection of the “view on map” control 1434, the user interface having the map or

directions may be presented.

Example Process for Selecting a Presentation Context for an Image

As described above, in addition to selecting a presentation context within each

category of presentation contexts (e.g., within the prominence presentation category or
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the collection presentation category), the translator 115 can select a category of
presentation context for an image. For example, in response to receiving an image, the
translator 115 may determine whether to select a prominence presentation context for
the image, a collection presentation context for the image, or a map context for the
image. This selection can be made based on the arrangement and/or visual
characteristics of text depicted by the image.

The translator 115 may also select a user interface for presenting additional
information related to text depicted by the image based on the selected presentation
context. As described above, each presentation context may be associated with one or
more user interfaces and the user interface(s) for one presentation context may differ
from the user interface(s) for the other presentation contexts. For example, the user
interface for presenting a translation of a dominant text block in an overlay is different
from the user interface for presenting translations of each text block of a single
collection context separately.

FIG. 16 is a flow chart of an example process 1600 for presenting additional
information related to text depicted in an image based on a presentation context
selected for the image. Operations of the process 1600 can be implemented, for
example, by a data processing apparatus, such as the user device 100 and/or the
translator 115 of FIG. 1. The process 1600 can also be implemented by instructions
stored on computer storage medium, where execution of the instructions by a data
processing apparatus cause the data processing apparatus to perform the operations of
this process 1600.

An image is received (1602). For example, a user may take a picture of an
object using a user device, such as a smartphone, tablet computer, or other user device.
The sign may include text in a language foreign to the user, which is also depicted in
the received image.

Text in the received image is identified (1604). The text may be identified
using OCR or another text identification technique. In some implementations, only text
of a particular language is identified. For example, the user may specify that text of a
particular language should be translated to another language, such as a language
understood by the user. In this example, only text of the particular language may be

identified in the image.
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In addition to the actual text, characteristics of the text may be identified. These
characteristics may include the color of the text, the color of the background under the
text, the size of the text, the type of font for the text, and/or the location of the text
within the image. In addition, text that is clipped or otherwise incomplete may be
ignored, as described above.

One or more distinct text blocks are identified based on the identified text
(1606). Characteristics of the text can be evaluated to identify distinct text blocks. For
example, text that is proximal (e.g., within a threshold distance) to other text and that
has a similar appearance (e.g., similar size, text size, and/or background color) may be
considered part of a text block A. Conversely, another portion of text that is far away
(e.g., greater than a threshold distance) from text block A and that has a different text
size, different text color, and/or different back ground color than the text of the text
block A may be identified as another distinct text block B.

A presentation context is selected for the image based on an arrangement of the
text blocks and/or characteristics of the text blocks (1608). Based on the text blocks, it
may be determined whether the image matches well with one of the presentation
contexts. For example, if the image includes multiple text blocks that can be grouped
into one or more collections, a collection presentation context may be selected. In this
example, the image may be analyzed to identify any collections in the image and, if any
collections are identified, a number of the collections identified. If no collections are
identified, the prominence of each identified text block may be evaluated to determine
whether a prominence presentation context should be selected for the image. If one or
more of the text blocks are depicted prominently in the image, then a prominence
presentation context may be selected for the image.

The identified text block(s) may also be analyzed to determine whether an
address is included in the text block(s). If an address is detected, then a map
presentation context may be identified automatically in response to detecting the
address. In some implementations, the map presentation context may be selected when
there are less than a threshold number of addresses detected in the text blocks. For
example, an image may contain many addresses and a collection context or prominence
context may be more appropriate. If the text blocks having the addresses can be
grouped into a collection, then a collection presentation context may be selected. If one

of the addresses is depicted much more prominently than others (e.g., the address has a
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prominence score that is more than a threshold amount greater than the prominence
scores of other addresses), then a prominence presentation context may be selected.

In some implementations, one or more of the processes 900, 1300, and 1500
described above may be performed for the image and each presentation context may be
scored based on how well the presentation context matches the image. The
presentation context having the highest score may then be selected for the image.

The presentation context may be selected based on a number of distinct text
blocks identified in the image. For example, if the number of text blocks identified in
the image exceeds a threshold number of text block, a collection presentation context
may be selected and the text blocks may be included in a collection. If less than the
threshold number of text blocks is identified in the image, a prominence presentation
context may be selected. The prominence presentation context selected may be based
on the prominence of each text block identified, as described above.

Text for which additional information is to be presented is selected based on the
selected prominence presentation context (1610). In some presentation contexts,
additional information is presented for only a portion of the identified text. For
example, if the dominant-secondary text block is selected, additional information for
the text block identified as being the dominant text block may be identified. Thus, the
text of the dominant text block may be selected for presenting additional information.
If a collection presentation context is selected, then each text block of the identified
collection(s) may be identified. If a map presentation context is selected, then each
identified addresses in the image may be selected for presenting additional information.

Additional information is identified for the selected text (1612). The additional
information may include a language translation of the selected text. For example, the
user may select a language in which the user wants text depicted by the image to be
translated. For text that includes an amount in a currency, the additional information
may include a conversion of the amount to a currency specified by the user. For
example, if the selected text includes a price in Japanese yen, the additional information
may include a dollar amount that corresponds to the price in yen.

A user interface is selected based on the selected presentation context and/or a
readability measure for the additional information (1614). As described above, each
presentation context can be associated with one or user interfaces that are eligible to be

used for presenting additional information related to text depicted in an image for
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which the presentation context is selected. One of the user interfaces for the selected
presentation context may be selected, for example, based on a preferred user interface
for the selected presentation context and/or on readability measures for the eligible user
interface(s) and the additional information, as described above.

The additional information is presented using the selected user interface (1616).
For example, the user device may generate the user interface and present the additional

information using the selected user interface.

Additional Implementation Details

Embodiments of the subject matter and the operations described in this
specification can be implemented in digital electronic circuitry, or in computer
software, firmware, or hardware, including the structures disclosed in this specification
and their structural equivalents, or in combinations of one or more of them.
Embodiments of the subject matter described in this specification can be implemented
as one or more computer programs, i.¢., one or more modules of computer program
instructions, encoded on computer storage medium for execution by, or to control the
operation of, data processing apparatus. Alternatively or in addition, the program
instructions can be encoded on an artificially-generated propagated signal, e.g., a
machine-generated electrical, optical, or electromagnetic signal, that is generated to
encode information for transmission to suitable receiver apparatus for execution by a
data processing apparatus. A computer storage medium can be, or be included in, a
computer-readable storage device, a computer-readable storage substrate, a random or
serial access memory array or device, or a combination of one or more of them.
Moreover, while a computer storage medium is not a propagated signal, a computer
storage medium can be a source or destination of computer program instructions
encoded in an artificially-generated propagated signal. The computer storage medium
can also be, or be included in, one or more separate physical components or media
(e.g., multiple CDs, disks, or other storage devices).

The operations described in this specification can be implemented as operations
performed by a data processing apparatus on data stored on one or more computer-
readable storage devices or received from other sources.

The term “data processing apparatus” encompasses all kinds of apparatus,

devices, and machines for processing data, including by way of example a
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programmable processor, a computer, a system on a chip, or multiple ones, or
combinations, of the foregoing The apparatus can include special purpose logic
circuitry, e.g., an FPGA (field programmable gate array) or an ASIC
(application-specific integrated circuit). The apparatus can also include, in addition to
hardware, code that creates an execution environment for the computer program in
question, ¢.g., code that constitutes processor firmware, a protocol stack, a database
management system, an operating system, a cross-platform runtime environment, a
virtual machine, or a combination of one or more of them. The apparatus and
execution environment can realize various different computing model infrastructures,
such as web services, distributed computing and grid computing infrastructures.

A computer program (also known as a program, software, software application,
script, or code) can be written in any form of programming language, including
compiled or interpreted languages, declarative or procedural languages, and it can be
deployed in any form, including as a stand-alone program or as a module, component,
subroutine, object, or other unit suitable for use in a computing environment. A
computer program may, but need not, correspond to a file in a file system. A program
can be stored in a portion of a file that holds other programs or data (e.g., one or more
scripts stored in a markup language document), in a single file dedicated to the program
in question, or in multiple coordinated files (e.g., files that store one or more modules,
sub-programs, or portions of code). A computer program can be deployed to be
executed on one computer or on multiple computers that are located at one site or
distributed across multiple sites and interconnected by a communication network.

The processes and logic flows described in this specification can be performed
by one or more programmable processors executing one or more computer programs to
perform actions by operating on input data and generating output. The processes and
logic flows can also be performed by, and apparatus can also be implemented as,
special purpose logic circuitry, e.g., an FPGA (field programmable gate array) or an
ASIC (application-specific integrated circuit).

Processors suitable for the execution of a computer program include, by way of
example, both general and special purpose microprocessors, and any one or more
processors of any kind of digital computer. Generally, a processor will receive
instructions and data from a read-only memory or a random access memory or both.

The essential elements of a computer are a processor for performing actions in
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accordance with instructions and one or more memory devices for storing instructions
and data. Generally, a computer will also include, or be operatively coupled to receive
data from or transfer data to, or both, one or more mass storage devices for storing data,
¢.g., magnetic, magneto-optical disks, or optical disks. However, a computer need not
have such devices. Moreover, a computer can be embedded in another device, e.g., a
mobile telephone, a personal digital assistant (PDA), a mobile audio or video player, a
game console, a Global Positioning System (GPS) receiver, or a portable storage device
(e.g., a universal serial bus (USB) flash drive), to name just a few. Devices suitable for
storing computer program instructions and data include all forms of non-volatile
memory, media and memory devices, including by way of example semiconductor
memory devices, ¢.g., EPROM, EEPROM, and flash memory devices; magnetic disks,
e.g., internal hard disks or removable disks; magneto-optical disks; and CD-ROM and
DVD-ROM disks. The processor and the memory can be supplemented by, or
incorporated in, special purpose logic circuitry.

To provide for interaction with a user, embodiments of the subject matter
described in this specification can be implemented on a computer having a display
device, ¢.g., a CRT (cathode ray tube) or LCD (liquid crystal display) monitor, for
displaying information to the user and a keyboard and a pointing device, ¢.g., a mouse
or a trackball, by which the user can provide input to the computer. Other kinds of
devices can be used to provide for interaction with a user as well; for example,
feedback provided to the user can be any form of sensory feedback, e.g., visual
feedback, auditory feedback, or tactile feedback; and input from the user can be
received in any form, including acoustic, speech, or tactile input. In addition, a
computer can interact with a user by sending documents to and receiving documents
from a device that is used by the user; for example, by sending web pages to a web
browser on a user’s client device in response to requests received from the web
browser.

Embodiments of the subject matter described in this specification can be
implemented in a computing system that includes a back-end component, e.g., as a data
server, or that includes a middleware component, e.g., an application server, or that
includes a front-end component, ¢.g., a client computer having a graphical user
interface or a Web browser through which a user can interact with an implementation

of the subject matter described in this specification, or any combination of one or more
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such back-end, middleware, or front-end components. The components of the system
can be interconnected by any form or medium of digital data communication, e.g., a
communication network. Examples of communication networks include a local area
network (“LAN”) and a wide area network (“WAN”), an inter-network (e.g., the
Internet), and peer-to-peer networks (e.g., ad hoc peer-to-peer networks).

The computing system can include clients and servers. A client and server are
generally remote from each other and typically interact through a communication
network. The relationship of client and server arises by virtue of computer programs
running on the respective computers and having a client-server relationship to each
other. In some embodiments, a server transmits data (e.g., an HTML page) to a client
device (e.g., for purposes of displaying data to and receiving user input from a user
interacting with the client device). Data generated at the client device (e.g., a result of
the user interaction) can be received from the client device at the server.

While this specification contains many specific implementation details, these
should not be construed as limitations on the scope of any inventions or of what may be
claimed, but rather as descriptions of features specific to particular embodiments of
particular inventions. Certain features that are described in this specification in the
context of separate embodiments can also be implemented in combination in a single
embodiment. Conversely, various features that are described in the context of a single
embodiment can also be implemented in multiple embodiments separately or in any
suitable subcombination. Moreover, although features may be described above as
acting in certain combinations and even initially claimed as such, one or more features
from a claimed combination can in some cases be excised from the combination, and
the claimed combination may be directed to a subcombination or variation of a
subcombination.

Similarly, while operations are depicted in the drawings in a particular order,
this should not be understood as requiring that such operations be performed in the
particular order shown or in sequential order, or that all illustrated operations be
performed, to achieve desirable results. In certain circumstances, multitasking and
parallel processing may be advantageous. Moreover, the separation of various system
components in the embodiments described above should not be understood as requiring

such separation in all embodiments, and it should be understood that the described
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program components and systems can generally be integrated together in a single
software product or packaged into multiple software products.

Thus, particular embodiments of the subject matter have been described. Other
embodiments are within the scope of the following claims. In some cases, the actions
recited in the claims can be performed in a different order and still achieve desirable
results. In addition, the processes depicted in the accompanying figures do not
necessarily require the particular order shown, or sequential order, to achieve desirable
results. In certain implementations, multitasking and parallel processing may be

advantageous.
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CLAIMS

1. A method performed by data processing apparatus, the method comprising:

receiving an image;

identifying text depicted in the image;

selecting, for the image, a presentation context from a plurality of presentation
contexts based on an arrangement of the text depicted by the image, wherein each
presentation context corresponds to a particular arrangement of text within images and
cach presentation context has a corresponding user interface for presenting additional
information related to the text depicted in the image, wherein the user interface for each
presentation context is different from the user interface for other presentation contexts;

identifying the user interface that corresponds to the selected presentation
context; and

presenting additional information for at least a portion of the text depicted in the
image using the identified user interface, the user interface presenting the additional

information in an overlay over the image.

2. The method of claim 1, wherein the additional information comprises a

language translation of the at least a portion of the identified text.

3. The method of claim 1, wherein selecting the presentation context for the image
comprises:
identifying a number of individual text blocks depicted in the image; and
selecting the presentation context for the image based on the number of

individual text blocks depicted in the image.

4. The method of claim 1, wherein selecting the presentation context for the image
comprises:

determining, based on the arrangement of the text depicted in the image, that a
first portion of the text is presented more prominently than at least one other portion of
the text; and

selecting a prominence context from the plurality of presentation contexts in

response to the determination.
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5. The method of claim 4, wherein:

identifying the user interface that corresponds to the selected presentation
context comprises identifying a prominence user interface that corresponds to the
prominence context; and

presenting additional information for at least a portion of the text depicted in the
image comprises presenting a language translation of the first portion of the text in an

overlay over the first portion of the text.

6. The method of claim 1, wherein selecting the presentation context for the image
comprises:
determining that the text depicted in the image comprises an address; and
selecting a map context from the plurality of presentation contexts in response

to the determination.

7. The method of claim 6, wherein:

identifying the user interface that corresponds to the selected presentation
context comprises identifying a map user interface that corresponds to the map context;
and

presenting additional information for at least a portion of the text depicted in the
image comprises presenting a language translation of the address within an image of a

map.

8. The method of claim 6, wherein:

identifying the user interface that corresponds to the selected presentation
context comprises identifying a map user interface that corresponds to the map context;
and

presenting additional information for at least a portion of the text depicted in the
image comprises presenting a title corresponding to the address within an image of the
map, the title being presented in a language of a user associated with a device

presenting the image of the map.
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9. The method of claim 1, wherein selecting the presentation context for the image
comprises:

identifying a plurality of individual text blocks depicted in the image;

determining that the plurality of individual text blocks belong to a collection of
text based on an arrangement of the individual text blocks and presentation of the
individual text blocks; and

selecting a collection context from the plurality of presentation contexts in

response to the determination.

10. The method of claim 9, wherein:

identifying the user interface that corresponds to the selected presentation
context comprises identifying a collection user interface that corresponds to the
collection context; and

presenting additional information for at least a portion of the text depicted in the
image comprises presenting a language translation of text depicted in each individual
text block in an overlay over the image, each language translation being presented

above the language translation’s corresponding text block.
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11. A system, comprising:
a data processing apparatus; and
a memory storage apparatus in data communication with the data processing
apparatus, the memory storage apparatus storing instructions executable by the data
processing apparatus and that upon such execution cause the data processing apparatus
to perform operations comprising:
receiving an image;
identifying text depicted in the image;
selecting, for the image, a presentation context from a plurality of
presentation contexts based on an arrangement of the text depicted by the image,
wherein each presentation context corresponds to a particular arrangement of text
within images and each presentation context has a corresponding user interface for
presenting additional information related to the text depicted in the image, wherein the
user interface for each presentation context is different from the user interface for other
presentation contexts;
identifying the user interface that corresponds to the selected
presentation context; and
presenting additional information for at least a portion of the text
depicted in the image using the identified user interface, the user interface presenting

the additional information in an overlay over the image.

12.  The system of claim 11, wherein the additional information comprises a

language translation of the at least a portion of the identified text.

13.  The system of claim 11, wherein selecting the presentation context for the
image comprises:
identifying a number of individual text blocks depicted in the image; and
selecting the presentation context for the image based on the number of

individual text blocks depicted in the image.
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14.  The system of claim 11, wherein selecting the presentation context for the
image comprises:

determining, based on the arrangement of the text depicted in the image, that a
first portion of the text is presented more prominently than at least one other portion of
the text; and

selecting a prominence context from the plurality of presentation contexts in

response to the determination.

15. The system of claim 14, wherein:

identifying the user interface that corresponds to the selected presentation
context comprises identifying a prominence user interface that corresponds to the
prominence context; and

presenting additional information for at least a portion of the text depicted in the
image comprises presenting a language translation of the first portion of the text in an

overlay over the first portion of the text.

16.  The system of claim 11, wherein selecting the presentation context for the
image comprises:
determining that the text depicted in the image comprises an address; and
selecting a map context from the plurality of presentation contexts in response

to the determination.

17.  The system of claim 16, wherein:

identifying the user interface that corresponds to the selected presentation
context comprises identifying a map user interface that corresponds to the map context;
and

presenting additional information for at least a portion of the text depicted in the
image comprises presenting a language translation of the address within an image of a

map.
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18.  The system of claim 16, wherein:

identifying the user interface that corresponds to the selected presentation
context comprises identifying a map user interface that corresponds to the map context;
and

presenting additional information for at least a portion of the text depicted in the
image comprises presenting a title corresponding to the address within an image of the
map, the title being presented in a language of a user associated with a device

presenting the image of the map.

19.  The system of claim 11, wherein selecting the presentation context for the
image comprises:

identifying a plurality of individual text blocks depicted in the image;

determining that the plurality of individual text blocks belong to a collection of
text based on an arrangement of the individual text blocks and presentation of the
individual text blocks; and

selecting a collection context from the plurality of presentation contexts in

response to the determination.
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20. A computer storage medium encoded with a computer program, the program
comprising instructions that when executed by a data processing apparatus cause the
data processing apparatus to perform operations comprising:

receiving an image;

identifying text depicted in the image;

selecting, for the image, a presentation context from a plurality of presentation
contexts based on an arrangement of the text depicted by the image, wherein each
presentation context corresponds to a particular arrangement of text within images and
cach presentation context has a corresponding user interface for presenting additional
information related to the text depicted in the image, wherein the user interface for each
presentation context is different from the user interface for other presentation contexts;

identifying the user interface that corresponds to the selected presentation
context; and

presenting additional information for at least a portion of the text depicted in the
image using the identified user interface, the user interface presenting the additional

information in an overlay over the image.
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