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Description

Title of Invention: IMAGE PROCESSING APPARATUS, IMAGE

PROCESSING METHOD, AND PROGRAM
Technical Field

[0001] The present disclosure relates to an image processing apparatus, an image processing

method, and a program.

Background Art
[0002] In recent years, attention has been focused on a technology called augmented reality

(AR) that presents additional information to the user by overlaying such information

onto the real world. The information presented to the user by AR technology is v i

sualized using virtual objects of a variety of forms, such as text, icons, and animations.

[0003] JP 201 1-08 1557A is one example of a document relating to the displaying of AR

objects. In the technology disclosed in the cited publication, AR objects are displayed

at positions associated with real objects present in the real world.

Citation List

Patent Literature
[0004] PTL 1: JP 201 1-08 1557A

Summary

Technical Problem
[0005] In many AR applications, AR objects are selected and laid out based on image

recognition that uses an input image. This means that the composition of the input

image (which depends on the viewing angle, zoom position, camera orientation, and

the like) affects the effective operations of an AR application. Accordingly, if image

recognition could be carried out while having the user adjust the composition of the

input image, it would become possible to provide helpful information to the user with

higher reliability.

Solution to Problem
[0006] An information processing system that acquires an image captured by an image

pickup unit; acquires one or a plurality of templates each including one or a plurality of

fields; compares the image to the one or plurality of templates; and outputs a result

based on the comparison, the result indicating whether recognition of each of the one

or plurality of fields of the one or plurality of templates was successful.

[0007] An information processing method performed by an information processing system,

the method comprising: acquiring an image captured by an image pickup unit;

acquiring one or a plurality of templates each including one or a plurality of fields;



comparing the image to the one or plurality of templates; and outputting a result based

on the comparison, the result indicating whether recognition of each of the one or

plurality of fields of the one or plurality of templates was successful.

[0008] A non-transitory computer-readable medium including computer program in

structions, which when executed by an information processing system, cause the in

formation processing system to perform a method, the method comprising: acquiring

an image captured by an image pickup unit; acquiring one or a plurality of templates

each including one or a plurality of fields; comparing the image to the one or plurality

of templates; and outputting a result based on the comparison, the result indicating

whether recognition of each of the one or plurality of fields of the one or plurality of

templates was successful.

[0009] According to the embodiments described above, it is possible for an AR application

to provide useful information to the user more reliably.

Brief Description of Drawings
[0010] [fig. l]Fig. 1 is a diagram useful in explaining an overview of an image processing

apparatus according to an embodiment of the present disclosure.

[fig.2]Fig. 2 is a block diagram showing one example of the hardware configuration of

the image processing apparatus according to the same embodiment.

[fig.3]Fig. 3 is a block diagram showing one example of the logical functional con

figuration of the image processing apparatus according to the same embodiment.

[fig.4A]Fig. 4A is a diagram useful in explaining a first example of an object appearing

in an input image.

[fig.4B]Fig. 4B is a diagram useful in explaining one example of a template corre

sponding to the object illustrated in Fig. 4A.

[fig.5A]Fig. 5A is a diagram useful in explaining a second example of an object

appearing in an input image.

[fig.5B]Fig. 5B is a diagram useful in explaining one example of a template corre

sponding to the object illustrated in Fig. 5A.

[fig.6A]Fig. 6A is a diagram useful in explaining a third example of an object

appearing in an input image.

[fig.6B]Fig. 6B is a diagram useful in explaining one example of a template corre

sponding to the object illustrated in Fig. 6A.

[fig.7]Fig. 7 is a diagram useful in explaining a first example of a displaying of a

recognition result according to the same embodiment.

[fig.8A]Fig. 8A is a diagram useful in explaining a second example of a displaying of a

recognition result according to the same embodiment.

[fig.8B]Fig. 8B is a diagram useful in explaining a third example of a displaying of a



recognition result according to the same embodiment.

[fig.9]Fig. 9 is a diagram useful in explaining a fourth example of a displaying of a

recognition result according to the same embodiment.

[fig. 10]Fig. 10 is a diagram useful in explaining a fifth example of a displaying of a

recognition result according to the same embodiment.

[fig. 1l]Fig. 11 is a diagram useful in explaining a first example of related information

that can be displayed according to the same embodiment.

[fig. 12]Fig. 12 is a diagram useful in explaining a second example of related in

formation that can be displayed according to the same embodiment.

[fig.l3]Fig. 13 is a diagram useful in explaining a third example of related information

that can be displayed according to the same embodiment.

[fig. 14]Fig. 14 is a flowchart showing one example of the flow of image processing

according to the same embodiment.

[fig.l5]Fig. 15 is a flowchart showing one example of the detailed flow of a field

recognition process shown in Fig. 14.

Description of Embodiments
[001 1] Hereinafter, preferred embodiments of the present disclosure will be described in

detail with reference to the appended drawings. Note that, in this specification and the

appended drawings, structural elements that have substantially the same function and

structure are denoted with the same reference numerals, and repeated explanation of

these structural elements is omitted.

[0012] The following description is given in the order indicated below.

1. Overview

2. Example Configuration of Image Processing Apparatus According to Embodiment

of the Present Disclosure

2-1. Hardware Configuration

2-2. Functional Configuration

2-3. Flow of Processing

3. Conclusion

[0013] 1. Overview

Fig. 1 is a diagram useful in explaining an overview of an embodiment of the present

disclosure. Fig. 1 shows an image processing apparatus 100 that is carried by a user in

the real world 1.

[0014] The image processing apparatus 100 is an apparatus displaying images produced by

image pickup of the real world on a screen. The image processing apparatus 100 may

be a terminal apparatus such as a smartphone, a PDA (Personal Digital Assistant), a

PND (Portable Navigation Device), a game console, or a portable music player, or may



be an information processing apparatus such as a PC (Personal Computer) or a

workstation.

[0015] The real world 1 is one example of a space in which the image processing apparatus

100 may be used. Real objects 10a and 10b are present in the real world 1. The real

object 10a is a real object that provides navigation information. As examples, the real

object 10a may be a notice board used to display train connections at a station, a

roadside notice board for traffic or route information, or a poster used as a store guide

in a commercial building. The real object 10b is an information appliance that displays

an image 10c. As examples, the real object 10b may be a digital signage monitor, a PC

(Personal Computer), a smartphone, or a television set. The image 10c is a displayed

object that provides some kind of information to the user.

[0016] In the present embodiment, the navigation information provided by the real object

10a is visualized so as to have a visible structure that is common to navigation in

formation of the same type. As one example, in terms of appearance, notice boards set

up at A station, B station, and C station will have a common structure. Accordingly,

only the content of the information shown by such notice boards will differ. The image

processing apparatus 100 shown in Fig. 1 uses a template, described later, to recognize

the structure of the real object 10a and identify the real object 10a. In the same way,

the image 10c displayed by the real object 10b is visualized so as to have a visible

structure that is common to image information of the same type. As one example, in

terms of appearance, web pages of individual restaurants on a website that provides

restaurant information will have a common structure. Accordingly, only the content of

the information provided by such individual web pages will differ. The image

processing apparatus 100 shown in Fig. 1 recognizes the structure of this type of image

10c using a template, described later, to identify the image 10c. The image processing

apparatus 100 then realizes a variety of AR applications based on the identification

result for such objects.

[0017] 2. Example Configuration of Image Processing Apparatus According to Embodiment

of the Present Disclosure

2-1. Hardware Configuration

Fig. 2 is a block diagram showing one example of the hardware configuration of the

image processing apparatus 100 according to the present embodiment. As shown in

Fig. 2, the image processing apparatus 100 includes an image pickup unit 102, a sensor

unit 104, an input unit 106, a storage unit 108, a display unit 110, a communication

unit 112, a bus 116, and a control unit 118.

[00 18] (1) Image Pickup Unit

The image pickup unit 102 is a camera module that picks up an image. The image

pickup unit 102 picks up an image of the real world using an image pickup element



such as a CCD (Charge Coupled Device) or a CMOS (Complementary Metal Oxide

Semiconductor) to generate a picked-up image. The picked-up image generated by the

image pickup unit 102 is an input image for image processing by the control unit 118.

Note that the image pickup unit 102 does not need to be part of the image processing

apparatus 100. As one example, an image pickup apparatus connected to the image

processing apparatus 100 wirelessly or using wires may be treated as the image pickup

unit 102.

[0019] (2) Sensor Unit

The sensor unit 104 may include a variety of sensors such as a positioning sensor, an

acceleration sensor, and a gyrosensor. For example, the sensor unit 104 may include a

GPS sensor that receives GPS (Global Positioning System) signals and measures the

global position of the image processing apparatus 100. The sensor unit 104 may

include a positioning sensor that measures the position of the image processing

apparatus 100 based on the strength of wireless signals received from a wireless access

point or points.

[0020] (3) Input Unit

The input unit 106 is an input device used by the user to operate the image

processing apparatus 100 or to input information into the image processing apparatus

100. As one example, the input unit 106 may include a touch sensor that detects

touches made by the user on the screen of the display unit 110. In place of (or in

addition to) this, the input unit 106 may include a pointing device such as a mouse or a

touch pad. In addition, the input unit 106 may include another type of input device

such as a keyboard, a keypad, a button or buttons, or a switch or switches.

[0021] (4) Storage Unit

The storage unit 108 is constructed of a storage medium such as a semiconductor

memory or a hard disk drive and stores programs and data for processing by the image

processing apparatus 100. The data stored by the storage unit 108 may include picked-

up image data, sensor data, and data in a variety of databases (DB), described later.

Note that instead of being stored in the storage unit 108, some of the programs and

data described in the present specification may be acquired from an external data

source (as examples, a data server, network storage, or an external memory).

[0022] (5) Display Unit

The display unit 110 is a display module including a display such as an LCD (Liquid

Crystal Display), an OLED (Organic Light-Emitting Diode), or a CRT (Cathode Ray

Tube). As one example, the display unit 110 is used to display an image of an AR ap

plication generated by the image processing apparatus 100. Note that the display unit

110 also does not need to be part of the image processing apparatus 100. As one

example, a display apparatus connected to the image processing apparatus 100



wirelessly or using wires may be treated as the display unit 110.

[0023] (6) Communication Unit

The communication unit 112 is a communication interface that serves as a mediator

for communication by the image processing apparatus 100 with other apparatuses. The

communication unit 112 supports an arbitrary wireless communication protocol or

wired communication protocol and establishes a communication connection with other

apparatuses.

[0024] (7) Bus

The bus 116 connects the image pickup unit 102, the sensor unit 104, the input unit

106, the storage unit 108, the display unit 110, the communication unit 112, and the

control unit 118 to one another.

[0025] (8) Control Unit

The control unit 118 corresponds to a processor such as a CPU (Central Processing

Unit) or a DSP (Digital Signal Processor). By executing a program stored in the

storage unit 108 or another storage medium, the control unit 118 causes the image

processing apparatus 100 to function in a variety of ways as described later.

[0026] 2-2. Functional Configuration

Fig. 3 is a block diagram showing one example of a logical functional configuration

realized by the storage unit 108 and the control unit 118 of the image processing

apparatus 100 shown in Fig. 2. As shown in Fig. 3, the image processing apparatus 100

includes an image acquiring unit 120, a template database (DB) 125, a template

acquiring unit 130, a template matching unit 140, a reference image DB 145, a

recognition unit 150, an display control unit 160, a related information DB 165, and an

information acquiring unit 170.

[0027] (1) Image Acquiring Unit

The image acquiring unit 120 acquires the picked-up image generated by the image

pickup unit 102 as an input image. The input image acquired by the image acquiring

unit 120 is an image produced by image pickup of the real world. Each input image

may be a still image or may be a frame that composes video images. The image

acquiring unit 120 outputs the acquired input image to the template matching unit 140,

the recognition unit 150, and the display control unit 160.

[0028] (2) Template DB

The template DB 125 is a database storing a plurality of templates which each

express the structure of an object with a visible structure in the real world. The

templates may typically be defined for each type of object. For example, templates

may be defined in advance for various types of object such as a notice board used to

display train connections, a roadside notice board for traffic or route information, a

poster used as a store guide, and a web page that provides restaurant information. In



the present embodiment, each template stored in the template DB 125 includes at least

one field and each field is associated with information that is visualized by the corre

sponding object. One or a plurality of fields included in each template is/are identi

fication fields and is/are associated with information that enables an object to be

uniquely identified.

[0029] In the present specification, the expression "identification of an object" refers to

specifying a specific object out of a plurality of objects that visualize respectively

different information. As one example, the specifying of a notice board set up in a

particular station out of the notice boards set up in each of station A, station B, and

station C is expressed using the expression "identification of an object". Three

examples of templates that may be stored by the template DB 125 will now be

described with reference to Figs. 4A to 6B.

[0030] (2- 1) First Example

Fig. 4A is a diagram useful in explaining a first example of an object appearing in an

input image. Fig. 4B is a diagram useful in explaining one example of a template cor

responding to the object illustrated in Fig. 4A.

[0031] An object 12a shown in Fig. 4A is a guidance notice board at a station. The object

12a includes a pillar-shaped portion on which a station name is written and a board-

shaped portion on which guidance information is written. On the board-shaped portion

on the left in Fig. 4A, the guidance information is written having been divided into a

plurality of sections.

[0032] The template T l shown in Fig. 4B is a template showing the visible structure of the

object 12a that is a real object present in the real world. The template T l includes ten

fields F10 to F19. The field F10 (Station_Name_text) is an identification field and is

associated with a station name. The field F l 1 (Title_text) is a regular field and is a s

sociated with a heading character string. The fields F12 (Left_SubTitle_text) and F13

(Right_SubTitle_text) are regular fields and are associated with sub-heading character

strings. The fields F14 (Left_Contents_text) and F15 (Right_Contents_text) are regular

fields and are associated with the content of the guidance information. The fields F16

to F19 are regular fields and are associated with advertising information. The template

may be data that defines the positional relationship between such one or more fields

and the attributes of the respective fields. The template may also include images of

characters, marks, and the like that are commonly included in corresponding objects

(for example, the "i" mark in template Tl).

[0033] (2-2) Second Example

Fig. 5A is a diagram useful in explaining a second example of an object appearing in

an input image. Fig. 5B is a diagram useful in explaining one example of a template

corresponding to the object illustrated in Fig. 5A.



[0034] The object 12b shown in Fig. 5A is a web page for restaurant information displayed

by an information appliance 1l b present in the real world. The object 12b includes a

heading of the web page, identification information that identifies a restaurant, and the

content of the restaurant information.

[0035] The template T2 shown in Fig. 5B is a template expressing the visible structure of the

object 12b that is a web page. The template T2 includes six fields F20 to F25. The field

F20 (Area_text) is one identification field and is associated with a region name. The

field F21 (Name_text) is another identification field and is associated with a restaurant

name. The field F22 (Title_text) is a regular field and is associated with a heading

character string. The field F23 (Contents_text) is a regular field and is associated with

the content of the restaurant information. The field F24 (Photo l_image) and F25

(Photo2_image) are regular fields and are associated with image information. In this

way, one template may include a plurality of identification fields. The fields included

in the template may be associated with text information or may be associated with

image information.

[0036] (2-3) Third Embodiment

Fig. 6A is a diagram useful in explaining a third example of an object appearing in an

input image. Fig. 6B is a diagram useful in explaining one example of a template cor

responding to the object illustrated in Fig. 6A.

[0037] An object 12c shown in Fig. 6A is a web page for a social network displayed by the

information appliance 1l b present in the real world. The object 12c includes a heading

of the web page, identification information that identifies a person, friend information,

profile information, and the like.

[0038] The template T3 shown in Fig. 6B is a template expressing the visible structure of the

object 12c that is a web page. The template T3 includes ten fields F30 to F39. The field

F30 (Portrait_image) is an identification field and is associated with a face image of a

person. The field F31 (Nickname_text) is a regular field and is associated with a

nickname. The fields F32 (Title l_text) and F34 (Title2_text) are regular fields and are

associated with heading character strings. The fields F33 (Contents l_text) and F35

(Contents2_text) are regular fields and are associated with the content of various in

formation. The fields F36 (Friend l_image) and F38 (Friend2_image) are regular fields

and are associated with face images of friends. The fields F37 (Friend l_text) and F39

(Friend2_text) are regular fields and are associated with nicknames of friends. In this

way, a field that is associated with image information out of the fields included in the

template may be an identification field.

[0039] (3) Template Acquiring Unit

When image processing is carried out by the image processing apparatus 100, the

template acquiring unit 130 acquires at least one of the templates described above that



are stored in the template DB 125. The template acquiring unit 130 then outputs the

acquired template(s) to the template matching unit 140.

[0040] (4) Template Matching Unit

The template matching unit 140 matches the input image acquired by the image

acquiring unit 120 against the one or more templates acquired by the template

acquiring unit 130. For example, the template matching unit 140 extracts edges from

the input image. Next, the template matching unit 140 determines the degree of

matching between the edges extracted from the input image and frames of the fields

included in the templates while changing the position and posture of the respective

templates in three dimensions. If a template for which the degree of matching exceeds

a specified degree of matching is present, the template matching unit 140 then de

termines that the object corresponding to the template appears in the input image. The

template matching unit 140 outputs the result of matching (as examples, an identifier,

position, and posture of the matching template) to the recognition unit 150.

[004 1] (5) Reference Image DB

The reference image DB 145 is a database storing existing images referred to by a

field recognition process carried out by the recognition unit 150. As one example, the

reference image DB 145 may store images produced by taking exterior photographs of

restaurants in association with identifiers of the restaurants. The reference image DB

145 may also store face images of people in association with identifiers of such people.

Note that the images referred to in the field recognition process carried out by the

recognition unit 150 are not limited to such examples and may be other kinds of

images.

[0042] (6) Recognition Unit

If one of the templates matches the input image, the recognition unit 150 recognizes

information associated with the at least one field included in the matching template

from the input image. As one example, by carrying out OCR (Optical Character

Recognition) on fields associated with the text information, the recognition unit 150

recognizes text information associated with such fields. Also, by matching parts of the

input image that correspond to fields associated with image information against the

images stored by the reference image DB 145, the recognition unit 150 recognizes in

formation associated with such fields. As one example, the recognition unit 150 may

process the input image in keeping with the posture of the template that matches the

input image so that the corresponding surface of the object directly faces the image

pickup plane and then subject the processed input image to OCR or matching against

existing images.

[0043] In the present embodiment, the recognition unit 150 identifies an object appearing in

the input image based on information recognized from the input image using a



template. As one example, if the template T l illustrated in Fig. 4B matches the input

image, the recognition unit 150 may identify, based on the station name read from the

identification field F10, the station whose guidance notice board was recognized as the

object appearing in the input image. As another example, if the template T2 illustrated

in Fig. 5B matches the input image, the recognition unit 150 may identify, based on a

region name and restaurant name read from the identification fields F20 and F21, the

restaurant which is the subject of the web page recognized as the object appearing in

the input image. As yet another example, if the template T3 illustrated in Fig. 6B

matches the input image, the recognition unit 150 may identify, based on the result of

matching a part of the image that corresponds to the identification field F30 with

existing facial images, the person who is the subject of the web page recognized as the

object appearing in the input image. Note that if sufficient information for identifying

an object has been recognized from non-identification fields, the recognition unit 150

may identify the object based on such information.

[0044] The recognition of information associated with the respective fields by the

recognition unit 150 does not always succeed. For example, if a position that cor

responds to one or more fields in a template does not appear in the input image, the

recognition unit 150 may not be able to recognize the information associated with such

fields. Also, in a case where a part corresponding to certain fields appears small in the

input image or a case where the surface of the object does not directly face the image

pickup plane, it may be difficult to recognize the information associated with such

fields. For this reason, to have the user adjust the composition of the input image, the

recognition unit 150 outputs notification of success or failure of recognition of the in

formation associated with the respective fields to the display control unit 160.

[0045] (7) Display Control Unit

The display control unit 160 displays the result of recognition for at least one field by

the recognition unit 150 on the display of the display unit 110. For example, if an iden

tification field does not appear in the input image, the display control unit 160 may

have an indication for urging the user to move the image pickup unit 102 in the

direction of such identification field displayed on the display so that the user can

support the identification of an object by the recognition unit 150. Also, if the size of

an identification field appearing in the input image is small, the display control unit

160 may display an indication on the display to urge the user to make the identification

field larger in the picked-up image. After seeing such indication, the user may move

the image pickup unit 102 or change the zoom ratio, thereby facilitating recognition of

the information associated with the identification field. If recognition of information

associated with an identification field has succeeded, the display control unit 160 may

also guide the user to facilitate recognition of other fields aside from such identi-



fication field. For example, by overlaying an indication expressing whether recognition

of the associated information succeeded or failed for each field on the input image, the

display control unit 160 can guide the user so as to support recognition of fields for

which recognition of the associated information failed.

[0046] Fig. 7 is a diagram useful in explaining a first example of a displaying of a

recognition result by the display control unit 160. On the left in Fig. 7, an image Iml 1

in which the object 12a appears is displayed on the display of the image processing

apparatus 100. Here, the (part corresponding to the) identification field of the object

12a does not sufficiently appear in the image Iml 1. For this reason, the display control

unit 160 overlays an indication D l urging the user to position the identification field of

the object 12a in the input image on the image Iml 1. On seeing such indication Dl, the

user may move or rotate the image processing apparatus 100 for example to position

the identification field of the object 12a in the input image. On the right in Fig. 7, an

indication D2 showing that identification of the object 12a based on the information

recognized from the identification field succeeded is overlaid on the image Iml 2 in

which the object 12a appears.

[0047] Fig. 8A is a diagram useful in explaining a second example of a displaying of a

recognition result by the display control unit 160. In an image Im21 illustrated in Fig.

8A, semi-transparent rectangular indications are overlaid on fields where recognition

of information has succeeded and transparent rectangular indications are overlaid on

fields where recognition of information has failed. On seeing such indications, the user

can operate the image processing apparatus 100 (or the image pickup unit 102) so that

parts of the object corresponding to fields where the recognition of information failed

appear larger or more clearly in the input image. Fig. 8B is a diagram useful in ex

plaining a third example of a displaying of a recognition result by the display control

unit 160. In the example in Fig. 8B, indications are not overlaid on fields where the

recognition of information succeeded and transparent rectangular indications are

overlaid only on fields where the recognition of information failed. In this case also, by

removing the indications to inform the user of whether the recognition of information

succeeded or failed, it is possible to guide the user so as to facilitate recognition of

fields for which the recognition of information failed.

[0048] Fig. 9 is a diagram useful in explaining a fourth example of a displaying of a

recognition result by the display control unit 160. An image Im31 in which the object

12c displayed by the information appliance 1lb present in the real world 2 appears is

displayed on the display of the image processing apparatus 100 shown in Fig. 9.

Although (a part corresponding to) the identification field F30 of the object 12c

appears in the image Im31, since such field is small, the recognition of information for

the identification field F30 may fail. For this reason, the display control unit 160



overlays an indication D3 on the image Im3 1 to urge the user to make the identi

fication field F30 appear larger in the input image. After seeing such indication D3, the

user may move the image processing apparatus 100 closer to the information appliance

1lb or change the zoom ratio for example so that the identification field F30 appears

larger in the input image. By doing so, recognition of the information for the identi

fication field F30 will succeed more reliably.

[0049] Fig. 10 is a diagram useful in explaining a fifth example of a displaying of a

recognition result by the display control unit 160. An image Im41 in which the object

12c appears is displayed on the display of the image processing apparatus 100 shown

in Fig. 10. Although the object 12c appears in the image Im41, since the size of the

object 12c is too large, none of the templates matches the object 12c. For this reason,

the display control unit 160 overlays an indication D4 on the image Im41 to urge the

user to make the object 12c appear smaller in the input image. After seeing such in

dication D4, the user may make the entire object 12c appear in the input image so that

the template T3 shown in Fig. 6B for example matches the object 12c appearing in the

input image.

[0050] If identification of an object has succeeded through cooperation between the display

control unit 160 and the user as described above or if all of the necessary information

has been recognized by the recognition unit 150, execution of an AR application may

commence. For example, the display control unit 160 causes the information acquiring

unit 170 to acquire related information related to the object identified by the

recognition unit 150. After this, the display control unit 160 displays the related in

formation acquired by the information acquiring unit 170 on the display.

[005 1] (8) Related Information DB

The related information DB 165 is a database storing various information to be

displayed for an AR application. In the related information DB 165, each piece of

related information is associated with one of the objects or information produced by v i

sualizing one of the objects. The related information may be an annotation for an AR

application, for example. If, for example, an associated object has been identified in

the input image, the annotations may be overlaid on the input image so as to be

disposed in a periphery of the object. Also, the related information may be image in

formation that represents a higher-quality image of the associated object than the

picked-up (input) image. As one example, if an object appearing in the input image is

recognized, a higher-quality image of the object than the input image may be displayed

on the display in place of the input image. The related information DB 165 may store

related information dynamically acquired in accordance with the position of the image

processing apparatus 100.

[0052] (9) Information Acquiring Unit



The information acquiring unit 170 acquires related information relating to the object

identified by the recognition unit 150 from the related information DB 165 or an

external server. The information acquiring unit 170 outputs the acquired related in

formation to the display control unit 160 and has the display control unit 160 carry out

a display process for an AR application. As one example, the related information

acquired by the information acquiring unit 170 may include the annotations described

earlier, image information, or information acquired from a website via the commu

nication unit 112.

[0053] Fig. 11 is a diagram useful in explaining a first example of related information that

may be displayed in the present embodiment. On the left in Fig. 11, the image Iml2 i l

lustrated in Fig. 7 is displayed on the display of the image processing apparatus 100.

The indication D2 of the image Iml2 shows that identification by the recognition unit

150 of the object 12a appearing the image Iml2 succeeded. The object 12a is a notice

board installed at Tokyo Station, for example. If identification of the object 12a has

succeeded, the information acquiring unit 170 acquires related information relating to

the object 12a. The display control unit 160 then overlays the related information

acquired by the information acquiring unit 170 on the input image. On the right in Fig.

11, related information A l is overlaid on an image Iml3. As one example, the related

information A l is service information for trains that arrive at and depart from Tokyo

Station.

[0054] Fig. 12 is a diagram useful in explaining a second example of related information

that may be displayed in the present embodiment. On the left in Fig. 12, the image

Iml2 illustrated in Fig. 7 is displayed on the display of the image processing apparatus

100. If identification of the object 12a has succeeded, the information acquiring unit

170 acquires image information that represents a higher-quality image of the object

12a as related information. The display control unit 160 then displays the higher-

quality image of the object 12a in place of the input image using the image information

inputted from the information acquiring unit 170. On the right in Fig. 12, a higher-

quality image Iml4 of the object 12a is displayed on the display of the image

processing apparatus 100. The display control unit 160 may also overlay related in

formation such as that illustrated in Fig. 11 on the image Iml4.

[0055] Fig. 13 is a diagram useful in explaining a third example of related information that

may be displayed in the present embodiment. On the left in Fig. 13, an image Im32 in

which the object 12c appears is displayed on the display of the image processing

apparatus 100. The indication D3 in the image Im32 shows that recognition of the

object 12c by the recognition unit 150 has succeeded. The object 12c is a web page

providing personal information about a certain individual. If recognition of the object

12c has succeeded, the information acquiring unit 170 acquires related information



related to the object 12c. The recognition of the object, for example, may include a

facial recognition process that extracts an image of a face from the object 12c and

compares the extracted facial image to a database of image data to identify the certain

individual. Then, for example, the information acquiring unit 170 may transmit an

HTTP (Hypertext Transfer Protocol) request that requests the transmission of a web

page of the person identified by the recognition unit 150 to a web site for a social

network to acquire the same web page as the object 12c. The display control unit 160

then displays the web page acquired by the information acquiring unit 170 on the

display of the image processing apparatus 100. On the right in Fig. 13, an image Im33

of the web page is displayed. As another example, the recognition of an object may

include recognizing login information for the website from the object 12c. Then, for

example, the information acquiring unit 170 may transmit an HTTP (Hypertext

Transfer Protocol) request that includes the login information identified by the

recognition unit 150 to a web site to log into the web page. The display control unit

160 then displays the web page acquired by the information acquiring unit 170 on the

display of the image processing apparatus 100.

[0056] Note that the information acquired by the information acquiring unit 170 from the

web site does not need to be the web page itself. As one example, if a web page of an

individual restaurant on a web site providing restaurant information has been

identified, coupon information for the restaurant in question may be acquired.

[0057] 2-3. Flow of Processing

Fig. 14 is a flowchart showing one example of the flow of image processing by the

image processing apparatus 100 according to the present embodiment.

[0058] As shown in Fig. 14, first the image acquiring unit 120 acquires a picked-up image

generated by the image pickup unit 102 as the input image (step S102). The image

acquiring unit 120 then outputs the acquired input image to the template matching unit

140, the recognition unit 150, and the display control unit 160. Also, the template

acquiring unit 130 acquires one or more templates stored by the template DB 125

during image processing by the image processing apparatus 100 (step S104). The

template acquiring unit 130 then outputs the acquired template(s) to the template

matching unit 140.

[0059] Next, the template matching unit 140 matches the input images inputted from the

image acquiring unit 120 against the respective templates inputted from the template

acquiring unit 130 (step S106). The template matching unit 140 then outputs the

matching result to the recognition unit 150.

[0060] After this, the recognition unit 150 determines whether a template that matches the

input image is present based on the matching result inputted from the template

matching unit 140 (step S108). Here, if a template that matches the input image is not



present, the processing returns to step SI02 and the next input image may be acquired.

Note that acquisition of templates in step SI04 may be omitted in the next processing

iteration.

[0061] If, in step S108, a template that matches the input image is present, the recognition

unit 150 recognizes information associated with fields included in the matching

template from the input image (step SI 10). The field recognition process carried out

here will be described in more detail later. Next, the recognition unit 150 identifies an

object appearing in the input image based on the information recognized from the input

image using the template (step S120). The recognition unit 150 then outputs

recognition results for the respective fields and an identification result for the object to

the display control unit 160.

[0062] Next, the display control unit 160 determines whether an object appearing in the

input image has been identified (step S122). Here, if an object appearing in the input

image has not been identified, the display control unit 160 displays an indication

guiding the user to facilitate recognition of identification fields on the display so as to

support the identification of the object (step S124).

[0063] Meanwhile, if an object appearing in the input image has been identified, the display

control unit 160 determines whether the preparation for execution of an AR application

is complete (step S126). For example, in a case where it is not possible to execute the

AR application if the recognition of information in fields aside from the identification

field(s) does not succeed, it is possible, when the recognition of information of any of

the fields does not succeed, to determine that the preparation for execution of an AR

application is incomplete. In such case, the display control unit 160 displays an in

dication on the display to guide the user to facilitate recognition for fields aside from

the identification field(s) (step S128).

[0064] If, in step S126, the preparation for execution of an AR application is complete, the

AR application is executed (step S130). For example, related information related to the

identified object is acquired by the information acquiring unit 170 and the acquired

related information is displayed on the display by the display control unit 160.

[0065] Fig. 15 is a flowchart showing one example of the detailed flow of the field

recognition process carried out by the recognition unit 150 in step SI 10 in Fig. 14.

[0066] The processing in step SI 12 to step SI 14 in Fig. 15 is repeated for each field

included in the template that matched the input image (step Sill). First, the

recognition unit 150 determines which of text information and image information is a s

sociated in the template with the field presently being processed (step SI 12). If the

field being processed is associated with text information, the recognition unit 150

applies OCR to a part of the input image corresponding to such field and recognizes

the text information associated with such field (step SI 13). Meanwhile, if the field



being processed is associated with image information, the recognition unit 150 matches

a part of the input image corresponding to such field against existing images stored in

the reference image DB 145 to recognize the information associated with such field

(step SI 14).

[0067] When the processing in step S112 to step S114 has been completed for each field

included in the template that matches the input image, the recognition unit 150 de

termines that recognition has succeeded for the identification field(s) (step SI 15).

Here, if recognition has succeeded for the identification field(s), the recognition unit

150 further identifies the object appearing in the input image based on the information

recognized from the identification field(s) (step SI 16). The recognition unit 150 then

outputs the recognition result for each field and the identification result for the object

to the display control unit 160.

[0068] 3. Conclusion

A preferred embodiment of the present disclosure has been described in detail with

reference to Fig. 1 to Fig. 15. According to this embodiment of the present disclosure,

an object appearing in an input image is detected using templates expressing the visible

structure of objects in the real world and visualized information on such object is

recognized for each field included in a template. When doing so, since the result of

recognition for at least one field is displayed on a display, it is possible for the user to

adjust the composition of the input image so that an AR application operates ef

fectively. Accordingly, it is possible for an AR application to provide useful in

formation to the user more reliably. In particular, by displaying not only whether iden

tification of an object has succeeded but also intermediate results of recognition for the

respective fields that are the premise for successful identification of an object, it

becomes possible for the user to effectively support image processing by an AR ap

plication.

[0069] Also, according to the present embodiment, a template includes one or more identi

fication fields associated with information capable of uniquely identifying an object.

According to this configuration, a plurality of objects that have a shared visible

structure and differ only in the content of provided information can be identified using

a single template. By doing so, in a case where objects are identified out of a large

number of objects, it is possible to reduce the load of defining templates and to avoid

an excessive increase in the total amount of data used for templates. The user is also

guided to facilitate recognition of identification fields of a template that matches the

input image. Since it becomes easier for the identification of an object to succeed, it is

possible to provide more opportunities for the user to enjoy the benefits (such as the

provision of useful information) of an AR application.

[0070] According to the present embodiment, for fields associated with text information, it



is possible to use OCR technology to recognize the information in such fields. Also,

for fields associated with image information, it is possible to use existing image in

formation to recognize the information in such fields. By switching between

recognition methods for fields in this way, it is possible to identify a wide variety of

objects using templates.

[0071] According to the present embodiment, it is possible to identify real objects present in

the real world and also displayed objects that correspond to images displayed by an in

formation appliance. For example, if the displayed object is a web page, based on the

result of identifying the web page using a template, it is possible for an apparatus that

has picked up the input image to easily acquire the web page appearing in the input

image or information related to such web page. In other words, it is unnecessary to

carry out a troublesome operation such as input of a URL or searching for the web

page.

[0072] Note that some of the logical functions of the image processing apparatus 100

described earlier may be implemented at an apparatus present in a cloud computing en

vironment instead of being implemented at the image processing apparatus itself. In

this case, the information exchanged between the logical functions may be transmitted

or received between apparatuses via the communication unit 112 illustrated in Fig. 12.

[0073] The series of control processes carried out by the respective apparatuses described in

the present specification may be realized by software, hardware, or a combination of

software and hardware. Programs that compose such software may be stored in

advance for example on a storage medium provided inside or outside the respective ap

paratuses. As one example, during execution, such programs are written into RAM

(Random Access Memory) and executed by a processor such as a CPU.

[0074] Although a preferred embodiment of the present disclosure has been described above

with reference to the attached drawings, the technical scope of the present disclosure is

not limited to such embodiment.

It should be understood by those skilled in the art that various modifications, com

binations, sub-combinations and alterations may occur depending on design re

quirements and other factors insofar as they are within the scope of the appended

claims or the equivalents thereof.

[0075] Additionally, the present technology may also be configured as below.

(1) An information processing system comprising: one or more processing units that:

acquire an image captured by an image pickup unit; acquire one or a plurality of

templates each including one or a plurality of fields; compare the image to the one or

plurality of templates; and output a result based on the comparison, the result in

dicating whether recognition of each of the one or plurality of fields of the one or

plurality of templates was successful.



(2) The information processing system of (1), wherein the image includes an object

and the one or more processing units recognize a structure of the object.

(3) The information processing system of (2), wherein the one or more processing units

recognize a structure of the object by detecting one or more fields included in the

object.

(4) The information processing system of any of (1) to (3), wherein the one or more

processing units extract edges from the image.

(5) The information processing system of (4), wherein the one or more processing units

compare the image to the one or plurality of templates by determining a degree of

matching between the edges extracted from the image and frames of fields included in

the one or plurality of templates.

(6) The information processing system of any of (4) to (5), wherein the one or more

processing units compare the image to the one or plurality of templates by determining

a degree of matching between the edges extracted from the image and frames of fields

included in the one or plurality of templates while changing a position of the one or

plurality of templates.

(7) The information processing system of any of (4) to (6), wherein the one or more

processing units compare the image to the one or plurality of templates by determining

a degree of matching between the edges extracted from the image and frames of fields

included in the one or plurality of templates while changing a posture of the one or

plurality of templates.

(8) The information processing system of any of (1) to (7), wherein the one or more

processing units recognize information associated with at least one field included in a

matching template from the image.

(9) The information processing system of (8), wherein the at least one field is a field

selected based on recognizing the matching template.

(10) The information processing system of any of (1) to (9), wherein the one or more

processing units recognize information associated with at least one field included in a

matching template from the image by performing optical character recognition (OCR)

on a portion of the image associated with the at least one field.

(11) The information processing system of any of (1) to (10), wherein the one or more

processing units recognize information associated with at least one field included in a

matching template from the image by matching portions of the image associated with

the at least one field with stored image information.

(12) The information processing system of any of (1) to ( 11), wherein the image a s

sociated with the at least one field is an image of a face, and the image of the face is

matched with stored face image information.

(13) The information processing system of any of (1) to (8), wherein the one or more



processing units control a display to superimpose the recognized information on the

image.

(14) The information processing system of any of (1) to (13), wherein the one or more

processing units generate assistance information for guiding a user of the image pickup

unit to adjust the image pickup unit based on a result of the comparing.

(15) The information processing system of (14), wherein the assistance information

instructs the user to change an orientation of the image pickup unit.

(16) The information processing system of any of (14) to (15), wherein the assistance

information instructs the user to change at least one of a position and setting of the

image pickup unit to change a size of the image captured by the image pickup unit.

(17) The information processing system of any of (1) to (16), wherein the result that is

output based on the comparison includes controlling a display to display one or a

plurality of fields for which recognition was successful differently from one or a

plurality of fields for which recognition was not successful.

(18) The information processing system of any of (1) to (17), wherein the captured

image and the one or plurality of templates correspond to a web page.

(19) The information processing system of (18), wherein the one or more processing

units recognize information associated with at least one field included in a matching

template corresponding to the web page from the image.

(20) The information processing system of (19), wherein the one or more processing

units controls a process of accessing the web page based on the recognized in

formation.

(21) The information processing system of any of (19) to (20), wherein

the recognized information corresponds to login information for the web page.

(22) The information processing system of any of (1) to (21), wherein the information

processing system is a mobile phone and the one or more processing units are a

processor at the mobile phone.

(23) The information processing system of any of (1) to (22), wherein the information

processing system includes a client and a server.

(24) The information processing system of any of (23), wherein the client includes the

image pickup unit; and a first communication interface that sends the image to the

server; and the server includes a second communication interface that receives the

image from the client; at least one of the one or more processing units that acquires the

one or a plurality of templates from a memory, compares the image to the one or

plurality of templates, and controls the second communication interface to output the

result based on the comparison to the client.

(25) An information processing method performed by an information processing

system, the method comprising: acquiring an image captured by an image pickup unit;



acquiring one or a plurality of templates each including one or a plurality of fields;

comparing the image to the one or plurality of templates; and outputting a result based

on the comparison, the result indicating whether recognition of each of the one or

plurality of fields of the one or plurality of templates was successful.

(26) A non-transitory computer-readable medium including computer program in

structions, which when executed by an information processing system, cause the in

formation processing system to perform a method, the method comprising: acquiring

an image captured by an image pickup unit; acquiring one or a plurality of templates

each including one or a plurality of fields; comparing the image to the one or plurality

of templates; and outputting a result based on the comparison, the result indicating

whether recognition of each of the one or plurality of fields of the one or plurality of

templates was successful.

Reference Signs List
100 Image processing apparatus

120 Image acquiring unit

130 Template acquiring unit

140 Template matching unit

150 Recognition unit

160 Display control unit

170 Information acquiring unit

Tl, T2, T3 Templates
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Claims
An information processing system comprising:

one or more processing units that:

acquire an image captured by an image pickup unit;

acquire one or a plurality of templates each including one or a plurality

of fields;

compare the image to the one or plurality of templates; and

output a result based on the comparison, the result indicating whether

recognition of each of the one or plurality of fields of the one or

plurality of templates was successful.

The information processing system of claim 1, wherein

the image includes an object and the one or more processing units

recognize a structure of the object.

The information processing system of claim 2, wherein

the one or more processing units recognize a structure of the object by

detecting one or more fields included in the object.

The information processing system of claim 1, wherein

the one or more processing units extract edges from the image.

The information processing system of claim 4, wherein

the one or more processing units compare the image to the one or

plurality of templates by determining a degree of matching between the

edges extracted from the image and frames of fields included in the one

or plurality of templates.

The information processing system of claim 4, wherein

the one or more processing units compare the image to the one or

plurality of templates by determining a degree of matching between the

edges extracted from the image and frames of fields included in the one

or plurality of templates while changing a position of the one or

plurality of templates.

The information processing system of claim 4, wherein

the one or more processing units compare the image to the one or

plurality of templates by determining a degree of matching between the

edges extracted from the image and frames of fields included in the one

or plurality of templates while changing a posture of the one or

plurality of templates.

The information processing system of claim 1, wherein

the one or more processing units recognize information associated with
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at least one field included in a matching template from the image.

The information processing system of claim 8, wherein

the at least one field is a field selected based on recognizing the

matching template.

The information processing system of claim 1, wherein

the one or more processing units recognize information associated with

at least one field included in a matching template from the image by

performing optical character recognition (OCR) on a portion of the

image associated with the at least one field.

The information processing system of claim 1, wherein

the one or more processing units recognize information associated with

at least one field included in a matching template from the image by

matching portions of the image associated with the at least one field

with stored image information.

The information processing system of claim 1, wherein

the image associated with the at least one field is an image of a face,

and

the image of the face is matched with stored face image information.

The information processing system of claim 8, wherein

the one or more processing units control a display to superimpose the

recognized information on the image.

The information processing system of claim 1, wherein

the one or more processing units generate assistance information for

guiding a user of the image pickup unit to adjust the image pickup unit

based on a result of the comparing.

The information processing system of claim 14, wherein

the assistance information instructs the user to change an orientation of

the image pickup unit.

The information processing system of claim 14, wherein

the assistance information instructs the user to change at least one of a

position and setting of the image pickup unit to change a size of the

image captured by the image pickup unit.

The information processing system of claim 1, wherein

the result that is output based on the comparison includes controlling a

display to display one or a plurality of fields for which recognition was

successful differently from one or a plurality of fields for which

recognition was not successful.

The information processing system of claim 1, wherein
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the captured image and the one or plurality of templates correspond to a

web page.

The information processing system of claim 18, wherein

the one or more processing units recognize information associated with

at least one field included in a matching template corresponding to the

web page from the image.

The information processing system of claim 19, wherein

the one or more processing units controls a process of accessing the

web page based on the recognized information.

The information processing system of claim 19, wherein

the recognized information corresponds to login information for the

web page.

The information processing system of claim 1, wherein

the information processing system is a mobile phone and the one or

more processing units are a processor at the mobile phone.

The information processing system of claim 1, wherein

the information processing system includes a client and a server.

The information processing system of claim 23, wherein

the client includes

the image pickup unit; and

a first communication interface that sends the image to the server; and

the server includes

a second communication interface that receives the image from the

client;

at least one of the one or more processing units that acquires the one or

a plurality of templates from a memory, compares the image to the one

or plurality of templates, and controls the second communication

interface to output the result based on the comparison to the client.

An information processing method performed by an information

processing system, the method comprising:

acquiring an image captured by an image pickup unit;

acquiring one or a plurality of templates each including one or a

plurality of fields;

comparing the image to the one or plurality of templates; and

outputting a result based on the comparison, the result indicating

whether recognition of each of the one or plurality of fields of the one

or plurality of templates was successful.

A non-transitory computer-readable medium including computer
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program instructions, which when executed by an information

processing system, cause the information processing system to perform

a method, the method comprising:

acquiring an image captured by an image pickup unit;

acquiring one or a plurality of templates each including one or a

plurality of fields;

comparing the image to the one or plurality of templates; and

outputting a result based on the comparison, the result indicating

whether recognition of each of the one or plurality of fields of the one

or plurality of templates was successful.
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