
DESCRIPTION 

TITLE: INFORMATION PROCESSING DEVICE 

5 TECHNICAL FIELD 

[0001] 

The present invention relates to an information processing device, more specifically, 

relates to an information processing device that further outputs a result through the use of the 

results of recognition by a plurality of recognition engines, 

10 

BACKGROUND ART 

[0002] 

In accordance with development of information processing techniques, various 

recognition engines executing recognition processes have been developed. For example, there 

15 exist various recognition engines, such as a recognition engine that identifies a person from still 

image data, a recognition engine that generates location information tracing the flow of a person 

from moving image data, and a recognition engine that generates text data from speech data. As 

one example;, Patent Document 1 discloses a robot that is equipped with recognizers for image 

recognition and speech recognition. 

20 [0003] 

Patent Document I: Japanese Unexamined Patent Application Publication No. 2004-283959 

[0004] 
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Although various recognition engines have been developed as described above, the 

respective recognition engines are incorporated in specific systems depending on individual 

applications, and therefore, it is difficult to use these recognition engines for other purposes. 

Even if it is intended to reuse the recognition engines, development of a new system capable 

of using the recognition engines needs huge cost because output formats of the recognition 

engines are different from each other. Thus, there is a problem that it is impossible to flexibly 

respond to an application's request for use of output results acquired from a plurality of 

recognition engines and development of such a system needs huge cost. 

SUMMARY 

[0005] 

Accordingly, embodiments of the present invention solve the abovementioned 

problem; it is difficult to reuse output results acquired from a plurality of recognition engines 

at low cost. 

[0006] 

In a first aspect, there is provided an information processing device comprising: a 

recognition result acquiring means for acquiring respective recognition result information 

outputted by a plurality of recognition engines executing different recognition processes on 

recognition target data; and an integration recognition result outputting means for outputting 

a new recognition result obtained by integrating the respective recognition result information 

acquired from the plurality of recognition engines, wherein: the recognition result acquiring 

means is configured to acquire the respective recognition result information in a graph-

structured or tree-structured data format common to the plurality of recognition engines, from 

the plurality of recognition engines; and the integration recognition result outputting means is 

configured to, when the respective recognition result information include information 
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corresponding to each other in accordance with a predetermined standard, integrate each part 

of the respective recognition result information so as to be related to each other, and output in 

the graph-structured or tree-structured data format as the new recognition result. 

[0006a] 

In a second aspect, there is provided an information processing device comprising: a 

recognition result acquiring means for acquiring respective recognition result information 

outputted by a plurality of recognition engines executing different recognition processes on 

recognition target data; and an integration recognition result outputting means for outputting 

a new recognition result obtained by integrating the respective recognition result information 

acquired from the plurality of recognition engines, the recognition result acquiring means is 

configured to acquire the respective recognition result information in a data format common 

to the plurality of recognition engines, from the plurality of recognition engines; the 

integration recognition result outputting means is configured to, when the respective 

recognition result information include information that correspond to each other in 

accordance with a predetermined standard, integrate the respective recognition result 

information and output as the new recognition result; the recognition result acquiring means 

is configured to acquire the recognition result information from an object recognition engine 

that recognizes an object from the recognition target data and a flow recognition engine that 

recognizes a flow representing a trajectory of a predetermined object from the recognition 

target data, respectively; and the integration recognition result outputting means is configured 

to integrate by relating flow information of a predetermined object with object information 

and output as the new recognition result, the flow information being the recognition result 

information acquired from the flow recognition engine, and the object information being the 

recognition result information acquired from the object recognition engine. 
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[0007] 

In a third aspect, there is provided a computer program comprising instructions for 

causing an information processing device to realize: a recognition result acquiring means for 

acquiring respective recognition result information outputted by a plurality of recognition 

engines executing different recognition processes on recognition target data; and an 

integration recognition result outputting means for outputting a new recognition result 

obtained by integrating the respective recognition result information acquired from the 

plurality of recognition engines, the computer program also comprising instructions for: 

causing the recognition result acquiring means to acquire the respective recognition result 

information in a graph-structured or tree-structured data format common to the plurality of 

recognition engines, from the plurality of recognition engines; and causing the integration 

recognition result outputting means to , when the respective recognition result information 

include information corresponding to each other in accordance with a predetermined 

standard, integrate each part of the respective recognition result information so as to be 

related to each other and output in the graph-structured or tree-structured data format as the 
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new recognition result. 

[0008] 

In a fourth aspect, there is provided an information processing method comprising: 

acquiring respective recognition result information outputted by a plurality of recognition 

engines executing different recognition processes on recognition target data, the respective 

recognition result information being in a graph-structured or tree-structured data format 

common to the plurality of recognition engines; and integrating, when the respective 

recognition result information include information corresponding to each other in accordance 

with a predetermined standard, each part of the respective recognition result information so as 

to be related to each other acquired from the plurality of recognition engines, and outputting 

in the graph-structured or tree-structured as a new recognition result. 

[0009] 

As described above, embodiments of the present invention can provide an information 

processing device capable of reusing outputs results acquired from a plurality of recognition 

engines at low cost. 

BRIEF DESCRIPTION OF DRAWINGS 

[0010] 

Fig. 1 is a block diagram showing the configuration of an intermediate-layer device in 

the present invention; 

Fig. 2 is a diagram showing an example of the structure of a recognition result 

registered in an intermediate-layer device in a first exemplary embodiment of the present 
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invention; 

Fig. 3 is a diagram showing an example of the structure of a recognition result 

registered in. the intermediate-layer device in the first exemplary embodiment of the present 

invention; 

5 Fig. 4 is a diagram showing an example of the stincture of a recognition result 

registered in the intermediate-layer device in the first exemplary embodiment of the present 

invention; 

Fig, 5 is a flowchart showing the operation of the intermediate-layer device in the first 

exemplary embodiment of the present invention; 

10 Fig. 6 is a diagram showing an example of a recognition result acquired from a 

recognition engine by the intermediate-layer device in the first exemplary embodiment of the 

present invention; 

Fig. 7 is a diagram showing an example of a recognition result acquired from the 

recognition engine by the intermediate-layer device in the first exemplary embodiment of the 

15 present invention; 

Fig. 8 is a diagram showing a state in which the intermediate-layer device is integrating 

recognition results acquired from recognition engines in the first exemplary embodiment of the 

present invention; 

Fig. 9 is a diagram showing a state in which the intermediate-layer device has integrated 

20 recognition results acquired from the recognition engines in the first exemplary embodiment of 

the present invention; 

Fig. 10 is a diagram showing an example of the structure of a recognition result 
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registered in an intermediate-layer device in the second exemplary embodiment of the present 

invention; 

Fig. 11 is a diagram showing an example of the structure of a recognition result 

registered in the intermediate-layer device in the second exemplary embodiment of the present 

5 invention; 

Fig. 12 is a diagram showing a state in which the intermediate-layer device is 

integrating recognition results acquired from recognition engines in the second exemplary 

embodiment of the present invention; 

Fig. 13 is a diagram showing a state in which the intermediate-layer device has 

10 integrated recognition results acquired from the recognition engines in the second exemplary 

embodiment of the present invention; and 

Fig. 14 is a block diagram showing the configuration of an information processing 

device in Supplementary Note 1 of the present invention. 

15 EXEMPLARY EMBODIMENTS 

[0011] 

<First Exemplary Embodiments 

A first exemplary embodiment of the present invention will be described with reference 

to Figs. 1 to 9. Figs. 1 to 4 are diagrams for describing the configuration of an intermediate-layer 

20 device in this exemplary embodiment, and Figs. 5 to 9 are diagrams for describing the operation 

thereof. 

[0012] 
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[Configuration] 

As shown in Fig. 1, an information processing system in the first, exemplary 

embodiment includes a plurality of recognition engines 21 to 23, an intermediate-layer device 10 

connected with the recognition engines 21 to 23, and an application unit 30 implemented in an 

5 information processing terminal connected with the intermediate-layer device 10. 

The recognition engines 21 to 23 are information processing devices that execute 

different recognition processes, respectively, on recognition target data. The recognition engines 

21 to 23 are, for example: a recognition engine that identifies a person from recognition target 

10 data like still image data, moving image data and speech data; a recognition engine that 

generates location information tracing the flow of a person from moving image data; and a 

recognition engine that generates text data from speech data of recognition target data. The 

recognition engines in this exemplary embodiment are a person recognition engine (denoted by 

reference numeral 21 hereinafter) that identifies a previously set person from among moving 

15 image data, and a flow recognition engine (denoted by reference numeral 22 hereinafter) that 

recognizes a flow representing the trajectory of an object from among moving image data. The 

recognition engines are not limited to those executing the recognition processes described above, 

and the number thereof is not limited to two as described above or three as shown in Fig. 1. For 

example, the abovementioned person recognition engine may be an object recognition engine 

20 that identifies not only a person but a previously set object. 

[0013] 

;ooi4] 

To be specific, the person recognition engine 21 detects previously registered feature 
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value data of a "specific person" that the person recognition engine 21 is requested to execute a 

recognition process, from among frame images at respective dates and times of moving image 

data. Upon detecting the feature value data, the person recognition engine 21 recognizes that the 

"specific person" has been in a set-up position of a camera having acquired the moving image 

5 data at the detection data and time, and outputs person identification information (a person ID) 

set for the recognized "specific person" and location information showing the date/time and 

position that the data has been detected, as recognition result information. The person 

recognition engine 21 in this exemplary embodiment outputs the recognition result information 

desaibed. above to the intermediate-layer device 10 in accordance with a data format that is 

10 previously registered in the intermediate-layer device 10 as described later, and the data format 

will be described later. 

[0015] 

Further, to he specific, the flow recognition engine 22 detects a moving object in 

moving image data, and recognizes a time-series trajectory of the object. Then, the flow 

15 recognition engine 22 outputs object identification information (an object ID) identifying the 

moving object, trajectory identification information (a trajectory ID) identifying the detected 

whole trajectory, and flow information including dates/times and positions (coordinates) that the 

object has been detected, as recognition result information. The flow recognition engine 22 in 

this exemplar)' embodiment outputs the recognition result information described above to the 

20 intermediate-layer device 10 in accordance with a data format that is previously registered in the 

intermediate-layer device 10 as described later, and the data format will be described later. 

[0016] 
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Next, the application unit 30 will be described. The application unit 30 is implemented 

in an information processing terminal connected to the intermediate-layer device 10, and has a 

function of making a request to the intermediate-layer device 10 for the results of recognition by 

the recognition engines 21 to 23. In this exemplary embodiment, the application unit 30 

5 specifically requests for a new recognition result obtained by reusing and integrating the result of 

recognition by the object recognition engine 21 and the result of recognition by the flow 

recognition engine 22. To be specific, in an example described in this exemplary embodiment 

the application 30 makes a request to the intermediate-layer device 10 for the "flow of a specific 

person." 

10 [0017] 

Next, the intermediate-layer device 10 will be described. The intermediate-layer device 

10 is an information processing device including an arithmetic device and a storage device. The 

intermediate-layer device 10 includes a recognition-engine output acquiring unit 1.1, an 

instance/class correspondence judging unit 12, an output instance holding unit 13, and a class 

15 structure registering unit 15, which are built by incorporation of programs into the arithmetic 

device, as shown in Fig. 1. The intermediate-layer device 10 also includes a class structure 

holding unit 14 and a class ID holding unit 16 in the storage device. The respective 

configurations will be described in detail below. 

[0018] 

20 First, the recognition-engine output acquiring unit 11 (a recognition result acquiring 

means) acquires recognition result information generated in recognition processes by the person 

recognition engine 21 and the flow recognition engine 22 from the respective engines as 
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described above. Then, the instance/class correspondence judging unit 12 (the recognition result 

acquiring means) holds each of the acquired recognition result information in a previously 

defined class structure showing a data format. 

[0019] 

5 A class structure, which is a data format of recognition result information corresponding 

to the person recognition engine 21 and which is recognition result definition information 

defined by. for example, a graph structure or a tree structure, is stored into the class structure 

holding unit 14 (a definition information storing means) and the class ID holding unit 16 from 

the class structure registering unit 15, and defined. To be specific, as shown in Tig. 2, a class 

10 structure CI corresponding to the person recognition engine 21 is defined by a graph structure 

such that location information C12 represented by coordinates (an X coordinate value, a Y 

coordinate value) of a position where an image (a frame) with a specific person detected has 

been captured and also represented by a date and time (detection time) when the image has been 

captured is placed below person identification information (a person ID) Cll identifying the 

15 detected specific person. Thus, the instance/class correspondence judging unit 12 applies values 

included in recognition result information actually acquired from the person recognition engine 

21 to the person identification information (person ID) and the position and so on (X coordinate 

value, Y coordinate value, detection time) of the class structure CI corresponding to the person 

recognition engine 21, and holds as shown in Fig. 6. 

20 [0020] 

Further, as shown in Fig. 3, a class structure C2, which is a data format of recognition 

result information corresponding to the flow recognition engine 22 and which is recognition 
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result definition information defined by, for example, a graph structure or a tree structure, is 

defined by a graph structure such that trajectory identification information (a trajectory ID) C22 

identifying a whole trajectory of a detected, moving object is placed below object identification 

information (an object ID) C21 identifying the object, and flow information C23 represented by 

5 dates and times (detection time) forming the trajectory of the detected object and coordinates (X 

coordinate values, Y coordinate values) of positions at these times is placed below C22. Thus, 

the instance/class correspondence judging unit 12 applies values included in recognition result 

information actually acquired from the flow recognition engine 22 to the object identification 

information (object ID) and the position and so on (X coordinate value, Y coordinate value, 

10 detection time) of the class structure C2 corresponding to the flow recognition engine 22, and 

holds as shown, in Fig. 7. 

[0021] 

The output instance holding unit 13 (an integration recognition result outputting means) 

included in the intermediate-layer device 10 integrates the recognition result information 

15 acquired from the person recognition engine 21 and the recognition result information acquired 

from the flow recognition engine 22 that are applied to the previously defined class structures CI 

and C2 and held as described above, and holds as a new recognition result. To be specific, the 

output instance holding unit 13 integrates the recognition result information in accordance with a 

class structure C3. The class structure C3 is previously stored in the class structure holding unit 

20 14 (a. definition information storing means) and the class ID holding unit 16, and is integration 

definition information showing an integration format that is a data format representing a 

condition of integration of the recognition result information and a new recognition result after 
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integration, by a graph structure or a tree structure. 

[0022] 

As show in Fig. 4, a class structure representing a data format of a condition of 

integration of the recognition result information and a new recognition result after integration 

5 represents the structure C3 such that the trajectory identification information (trajectory ID) C22 

and the flow- information C23 are related and integrated with the person identification 

information (person ID) Oil, which is part of the recognition result CI acquired from the person 

recognition engine 21 and identifies a detected specific person. 

[0023] 

10 in this case, a condition of integration of the recognition result information as described 

above is that the person identification information (person ID) Cll outputted from the person 

recognition engine 21 coincides with part of the object identification information (object ID) C21 

outputted from the flow recognition engine 21. For judgment of this, the output instance holding 

unit 13 examines whether the recognition result information detected by the respective engines 

15 21 and 22 include information judged to correspond to each other in accordance with a 

predetermined standard. To be specific, the output instance holding unit 13 examines whether the 

flow information C23 outputted by the flow recognition engine 22 includes information that 

coincide with the location information C12. namely, a date/time and position of detection of a 

specific person outputted by the object recognition engine 21. In a case that the location 

20 information C12 and part of the flow information C23 coincide with each other, the output 

instance holding unit 13 relates the coincident flow information C23 and the trajectory 

identification information C22 above C23 to the person identification information (person ID) 
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Cll corresponding to the coincident location information CI2, and holds a new recognition 

result as shown in Fig. 9. 

[0024] 

However, a condition of integration of the recognition result information is not limited 

5 to that the recognition result information detected by the respective engines 21 and 22 include 

information that coincide with each other as described above. For example, in a case that the 

flow information C23 outputted by the flow recognition engine 22 includes information "close 

to" the location information C12, namely, the date/time and position of detection of a specific 

person outputted by the person recognition engine 21, the output instance holding unit 13 may 

10 judge that the flow information C23 and the location information C12 correspond to each other 

and integrate by relating the flow information C23 and the trajectory identification information 

C22 above C23 to the person identification information Cll corresponding to the location 

information CI 2. In this case, "close to" the date/time and position of detection of a specific 

person shall include, for example, a date/time and position within an allowance previously set for 

15 the detection date/time and position. 

[0025] 

The data format of the recognition result information outputted by the respective 

recognition engines 21 and 22 and the format of integration of the recognition result infoimation 

by the output instance holding unit 13 are defined by a graph structure or a tree structure in the 

20 above case shown as an example, but may be defined by another data format. 

[0026] 

Further, the output instance holding unit 13 outputs a new recognition result generated 
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and held as described above to the application unit 30. 

[0027] 

[Operation] 

Next, the operation of the information processing system described above, specifically, 

5 the operation of the intermediate-layer device 10 will be described with reference to a flowchart 

of Fig. 5 and data transition diagrams of Figs. 6 to 9. 

First, the intermedia.te-la.yer device 10 accepts a request for a recognition result from the 

application unit 30 (step SI). Herein, it is assumed that the intermediate-layer device 10 accepts 

10 a request for a recognition result of the "flow of a specific person." 

Subsequently, the intermediate-layer device 10 acquires recognition result information, 

from the respective recognition engines used for outputting the recognition result requested by 

the application unit 30. In this exemplary embodiment, the intermediate-layer device 10 acquires 

15 recognition result information that the person recognition engine 21 and the flow recognition 

engine 22 have generated in recognition processes, from the respective engines (step S2). Then, 

the intermediate-layer device 10 holds the respective recognition result information having been 

acquired, in accordance with previously defined class structures. To be specific, the 

intermediate-layer device 10 applies the recognition result information acquired from the person 

20 recognition engine 21 to the class structure CI corresponding to the person recognition engine 

shown in Fig. 2, and holds as shown in Fig. 6. Moreover, the intermediate-layer device 10 

applies the recognition result information acquired from the flow recognition engine 21 to the 

[0028 

[0029 
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class structure C2 corresponding to the flow recognition engine shown in Fig. 2, and holds as 

shown in Fig. 7. 

[0030] 

Subsequently, the intermediate-layer device 10 examines the identity of person 

5 identification infoimation (person ID) CI V and object identification information (object ID) 

C2V included by the respective recognition result information acquired from, the person 

recognition engine 21 and the flow recognition engine 22 applied and held in respective class 

structures CI' and C2' as shown in Figs, 6 and 7 (step S3, see arrow Y2 in Fig. 8). To be specific, 

the intermediate-layer device 10 examines whether flow information C235 outputted from the 

10 flow recognition engine 22 includes information coincident with location information C12' 

outputted from the person recognition engine 21. 

[0031] 

In a case that the flow information C23' includes information coincident with the 

location information C12', the intermediate-layer device 10 judges that the person identification 

15 information (person ID) Cll' and the object identification information (object ID) C217 that 

include the coincident information are identical to each other. Then, as shown in Fig. 9, the 

intermediate-layer device 10 relates and integrates the person identification information (person 

ID) Cll' and trajectory identification information C22' placed below the object identification 

information (object ID) C21! judged identical to CIV and the flow information C23! placed 

20 below C22\ and holds as a new recognition result (step S4). 

[0032] 

After that, the intermediate-layer device 10 outputs the new recognition result generated 



and held as described above to the application unit 30 (step S5). 

[0033] 

In the above description, the recognition results acquired from the engines 21 and 22 are 

integrated when the location information C12' outputted from the person recognition engine 21 

coincides with part of the flow information C23r outputted from the flow recognition engine 22, 

but a condition of integration is not limited to such a condition. For example, the recognition 

result information may be integrated as described above when the person identification 

information (person ID) C1T included in the recognition result information acquired from the 

person recognition engine 21 coincides with the object identification information (object ID) 

C21' included in the recognition result information acquired from the flow recognition engine 22. 

Alternatively, the recognition result infoimation may be integrated when the flow information 

C23' outputted from the flow recognition engine 22 includes infoimation "close to" the location 

information CI 2' outputted from the person recognition engine 21. 

[0034] 

In the above description, the process is executed in the following order: accept a request 

for a recognition result from the application unit 30 (step SI); acquire recognition results from 

the respective recognition engines (step S2); and synthesize the recognition results (step S4). 

However, execution of the process is not limited by such a procedure. For example, the process 

may be executed in the following order: previously execute steps S2. S3 and S4 shown in Fig. 5, 

that is, previously acquire recognition results from the respective recognition engines and 

synthesize the recognition results, and accumulate the results of synthesis in the 

intermediate-layer device 10; and when accepting a request for a recognition result from the 
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application unit 30, extract a synthesis result corresponding to the request from among the 

accumulated data and output to the application unit 30. 

[0035] 

Thus, providing the intermediate-layer device 10 in this exemplary embodiment to hold 

5 recognition result information in a common data format to a plurality of recognition engines 

facilitates reuse of recognition results acquired from the respective recognition engines for other 

purposes. Therefore, it becomes easy to develop a recognition engine and an application that 

requests for a recognition result, and it is possible to increase the versatility of a recognition 

engine at low costs. 

10 [0036] 

<Second Exemplary Embodiment 

Next, a second exemplary embodiment of the present invention will be described with 

reference to Figs. 1 and 5 and Figs. 10 to 13. Fig. 1 is a diagram for describing the configuration 

of an intermediate-layer device in this exemplary embodiment. Figs. 5 and Figs. 10 to 13 are 

15 diagrams for describing the operation thereof. 

[0037] 

[Configuration] 

An information processing system in the second exemplary embodiment includes, as in 

the first exemplary embodiment, the plurality of recognition engines 21 to 23, the 

20 intermediate-layer device 10 connected with the recognition engines 21 to 23, and the 

application unit 30 implemented in the information processing terminal connected with the 

intermediate-layer device 10 as shown in Fig. 1. 
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[0038] 

Both the recognition engines in this exemplary embodiment are person recognition 

engines that identify a person from recognition target data, but recognition methods thereof are 

different from each other. For example, a first personal recognition engine (denoted by reference 

5 numeral 21 hereinafter) recognizes a specific person based on feature data of faces of persons 

previously set from moving image data. Moreover, a second person recognition engine (denoted 

by reference numeral 22 hereinafter) recognizes a specific person based on feature data of voices 

of persons previously set from speech data. Moreover, a third person recognition engine (denoted 

by reference numeral 23 hereinafter) recognizes a specific person based on the content of 

10 utterance (keyword) previously set from speech data. However, the recognition engines are not 

limited to those executing the processes and the number thereof is not limited to the 

abovementioned number. For example, the person recognition engine •may. be an object 

recognition engine that identifies not only a person but also a preset object. 

[0039] 

15 The respective person recognition engines 21, 22 and 23 in this exemplary embodiment 

output recognition result information to the intermediate-layer device 10 in a common data 

format that is previously registered in the intermediate-layer device 10. To be specific, each of 

the person recognition engines 21, 22 and 23 outputs, as recognition result information, person 

candidate information including information identifying one or more candidate persons based on 

20 the results of recognition by the respective recognition methods. 

[0040] 

Correspondingly, the intermediate-layer device 10 stores a class structure C101, which. 
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defines a data format of the respective recognition result information corresponding to the person 

recognition engines 21, 22 and 23 and which is recognition result definition information of, for 

example, a graph structure or a tree structure, in the class structure holding unit 14 and so on as 

shown in Fig. 10. To be specific, the class structure CI 01 corresponding to the respective person 

5 recognition engines 21, 22 and 23 is defined by a graph structure in which person identification 

information Clll, C112 and CI 13 identifying one or more persons of recognition candidates are 

placed below engine identification information CI 10 identifying the person recognition engine 

having executed a recognition process, as shown in Fig. 10. Herein, the class structure C101 is 

defined so that person identification infoimation of three persons who are the most likely to 

10 become candidates as a result of the recognition process are placed and stored in order from the 

top. Consequently, the instance/class correspondence judging unit 12 of the intermediate-layer 

device 10 holds by applying the recognition result information that the recognition-engine output 

acquiring unit 11 has acquired from the person recognition engines 21, 22 and 23 to the class 

structure CI 01 for each of the person recognition engines 21, 22 and 23, as shown by reference 

15 numerals C101-1, C101-2 and C101-3 in Fig. 12. 

[0041] 

Then, the output instance holding unit 13 included by the intermediate-layer device 10 

integrates the recognition result information having been acquired from the respective person 

recognition engines 21, 22 and 23, applied to the previously defined class structure C101 and 

20 held as described above, and holds as a new recognition result. To be specific, the output 

instance holding unit 13 integrates the recognition result information in accordance with a class 

structure CI02, which is previously defined in the class structure holding unit 14 and so on, and 
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which is integration definition infoimation defining, in a graph structure or a tree structure, an 

integration format that is a data format representing a condition of integration of the recognition 

result information and representing a new recognition result after integration. 

[0042] 

5 As shown in Fig. 11, a class structure representing a data format of a condition of 

integration of the recognition result information and a new recognition result after integration 

represents a structure of integration so as to identify one person identification information 

(person ID) C1.21 from among person identification information of candidate persons of the 

recognition result information C120 acquired from the respective person recognition engines 21. 

10 22 and 23. 

[0043] 

In this case, a condition of integration of the recognition result information as described 

above is that there exists coincident person identification information among person 

identification information (person ID) outputted from the different person, recognition engines 21, 

15 22 and 23. For judgment, the output instance holding unit 13 examines whether the respective 

recognition result information outputted by the engines 21 and 22 include person identification 

information judged to correspond to each other in accordance with a predetermined standard. To 

be specific, the output instance holding unit 13 examines whether ail of the three recognition 

result information outputted from the three person recognition engines 21, 22 and 23 include 

20 identical person identification information, identifies the identical person identification 

information (person ID), and holds this person identification information as a new identification 

result. 
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[0044] 

However, the condition of integration of the recognition result information is not limited 

to that the recognition result infoimation detected by the respective engines 21, 22 and 23 

include information that is coincident with each other. For example, similarity of attribute 

5 information, which is feature value data extracted from data of persons corresponding to the 

respective person identification infoimation (person IDs) having been detected is firstly judged 

in accordance with a predetermined standard. Then, in a case that the degree of the similarity is 

within a preset range in accordance with the standard., the persons of the respective person 

identification infoimation are judged to be identical. 

10 [0045] 

The data format of the recognition result information acquired from the respective 

recognition engines 21, 22 and 23 and the format of integration of the recognition result 

infoimation by the output instance holding unit 13 are defined by a graph structure or a tree 

structure in the above case described as an example, but. may be defined by another data format. 

15 [0046] 

Further, the output instance holding unit 13 outputs a new recognition result generated 

and held as described above to the application unit 30. 

[0047] 

[Operation] 

20 Next, the operation of the infoimation processing system described above, specifically, 

the operation of the intermediate-layer device 10 will be described with reference to the 

flowchart of Fig. 5 and the data transition diagrams of Figs. 10 to 13. 
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[0048] 

First, the intermediate-] ayer device 10 accepts a request for a recognition result from the 

application unit 30 (step SI). For example, it is assumed that the intermediate-layer device 10 

accepts a request for a recognition result of "identification of a person." 

5 [0049] 

Subsequently, the intermediate-layer device 10 acquires recognition result infoimation 

from the respective recognition engines used for outputting the recognition result requested by 

the application unit 30 (step S2). Then, the intermediate-layer device 10 holds the respective 

recognition result infoimation having been acquired in accordance with a previously defined 

10 class structure. 

[0050] 

To be specific, in this exemplary embodiment, three person identification information as 

candidates acquired from the first person recognition engine 21 recognizing a person based on 

feature data of the face of a person from moving image data are applied to the class structure and 

15 held as shown by reference numeral CI01-1 in Fig. 12. Moreover, three person identification 

information as candidates acquired from the second person recognition engine 22 recognizing a 

person based on feature data of the voice of a person from speech data are applied to the class 

structure and held as shown by reference numeral CI01-2 in Fig. 12. Furthermore, three person 

identification information as candidates acquired from the third person recognition engine 23 

20 recognizing a person based on the content of utterance (keyword) from speech data are applied to 

the class structure and held as shown by reference numeral C101-3 in Fig. 12. 

[0051] 



Subsequently, the intermediate-layer device 10 examines person identification 

information corresponding to each other, herein, person identification information common to 

each other, among the person identification information (person IDs) Cll 1-1 to CI 13-1, CI 11-2 

to CI 13-2 and CI 11-3 to CI 13-3 that are candidates acquired from the respective person 

5 recognition engines 21, 22 and 23 and that are applied and held in the defined class structure as 

shown in Fig. 12 (step S3). In the example shown in Fig. 12, because the person identification 

information of "Person-A" is common, as shown by reference numerals CI 11-1, C112-2 and 

Cll 1-3 among all the recognition result information, the intermediate-layer device 10 integrates 

the recognition results into one person identification information C12V represented by 

10 41Person-A" as shown in Fig. 13 (step S4). Alternatively, in a case that, as a result of judgment of 

similarity of attribute information attached to the respective person identification information, 

the degree of the similarity is higher than a standard, the intermediate-layer device 10 may judge 

a person in respective person identification information is an identical person, and integrate 

recognition results. 

15 [0052] 

In the above description, the process is executed in the following order: accept a request 

for a recognition result from the application unit 30 (step SI); acquire recognition results from 

the respective recognition engines (step S2); and sj-nthesize the recognition results (step S4). 

However, execution of the process is not limited by such a procedure. For example, the 

20 intermediate-layer device 10 may execute the process in the following order: previously acquire 

recognition results from, the respective recognition engines to synthesize the recognition results, 

and accumulate the results of synthesis into the intermediate-layer device 10; and then, upon 
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acceptance of a request for a recognition result from the application unit 30, extract a synthesis 

result corresponding to the request from the accumulated data and output to the application unit 

30. 

[0053] 

5 After that, the intermediate-layer device 10 outputs a. new recognition result generated 

and held as described above to the application unit 30 (step S5). 

[0054] 

Thus, providing the intermediate-layer device 10 in this exemplary embodiment and 

holding recognition result information in a data format common to a plurality of recognition 

10 engines facilitates reuse of recognition results acquired from the respective recognition engines 

for other purposes. Therefore, it becomes easy to develop a recognition engine and an application 

that requests for a recognition result and it is possible to increase the versatility of a recognition 

engine at low costs. 

[0055] 

15 In the above description, the intermediate-layer device 10 integrates recognition results 

so that a person commonly included in all the recognition results is identified from among 

candidate persons outputted from the person recognition engines 21, 22 and 23, but the condition 

of integration is not limited thereto. The intermediate-layer device 10 may integrate recognition 

results by another method, for example, by integrating recognition results so as to identify a 

20 person included in half or more of the recognition engines. Moreover, in the example described 

above, each of the person recognition engines 21, 22 and 23 outputs three candidate persons as a 

recognition result, but may output only one candidate person as a recognition result, or may 
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output another number of candidate persons as a recognition result. 

[0056] 

Supplementary Notes> 

5 The whole or part of the exemplary embodiments disclosed above can be described as 

the following supplementary notes. Below, the outline of the configuration of the information 

processing device according to the present invention will be described with reference to Fig. 14. 

However, the present invention is not limited to the following configurations. 

[0057] 

10 (Supplementary Note 1) 

An information processing device 200 comprising: 

a recognition result acquiring means 201 for acquiring respective recognition result 

information outputted by a plurality of recognition engines 211,212 and 213 executing different 

recognition processes on recognition target data; and 

15 an integration recognition result outputting means 202 for outputting a new recognition, 

result obtained by integrating the respective recognition result information acquired from the 

plurality of recognition engines, wherein: 

the recognition result acquiring means 201 is configured to acquire the respective 

recognition result information in a data format common to the plurality of recognition engines, 

20 from the plurality of recognition engines; and 

the integration recognition result outputting means 202 is configured to integrate the 

respective recognition result information based on the respective recognition result information, 
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and output as the new recognition result. 

[0058] 

(Supplementary Note 2) 

The information processing device according to Supplementary Note 1, wherein the 

5 integration recognition result outputting means is configured to, when the respective recognition 

result information include information that correspond to each other in accordance with a 

predetermined standard, integrate the respective recognition result information and output as the 

new recognition result. 

[0059] 

10 (Supplementary Note 3) 

The information processing device according to Supplementary Note 1 or 2, comprising 

a definition information storing means for storing: recognition result definition information that 

defines a data format of the recognition result information acquired by the recognition result 

acquiring means from each of the plurality of recognition engines; and integration definition 

15 information that defines an integration format in which the integration recognition result 

outputting means integrates the respective recognition result information, wherein: 

the recognition result acquiring means is configured to acquire the respective 

recognition result information in the data format defined by the recognition result definition 

information; and 

20 the integration recognition result outputting means is configured to integrate the 

respective recognition result information in the integration format defined by the integration 

definition information, and output the new recognition result. 
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[0060] 

(Supplementary Note 4) 

The information processing device according to any of Supplementary Notes 1 to 3, 

wherein the recognition result information acquired by the recognition result acquiring means 

5 from each of the plurality of recognition engines is in a graph-structured or tree-structured data 

format. 

[0061] 

(Supplementary Note 5) 

The information processing device according to Supplementary Note 2, wherein: 

10 the recognition result acquiring means is configured to acquire the recognition result 

information from an object recognition engine that recognizes an object from the recognition 

target data and a flow recognition engine that recognizes a flow representing a trajectory of a 

predetermined object from the recognition target data, respectively; and 

the integration recognition result outputting means is configured to integrate by relating 

15 flow information of a predetermined object with, object information and output as the new 

recognition result, the flow information being the recognition result information acquired from 

the flow recognition engine, and the object information being the recognition result infonnation 

acquired from the object recognition engine. 

[0062] 

20 (Supplementary Note 6) 

The information processing device according to Supplementary Note 5, wherein: 

the recognition result acquiring means is configured to: acquire the recognition result 
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information including location information representing a position of an object recognized from 

the recognition target data by the object recognition engine and also representing a. date and time 

when the object is recognized, from the object recognition engine; and also acquire flow 

infonnation of a predetermined object recognized from the recognition target data by the flow 

5 recognition engine, from the flow recognition engine; and 

the integration recognition result acquiring means is configured to, when the flow 

information acquired from the flow recognition engine includes infonnation that corresponds to 

the location information acquired from the object recognition engine in accordance with a 

predetermined standard, integrate by relating the flow information that is the recognition result 

10 acquired from the flow recognition engine with object information identified by the recognition 

result information that is acquired from the object recognition engine and that includes the 

information corresponding to the location information, and output as the new recognition result. 

[0063] 

(Supplementary Note 7) 

15 The information processing device according to Supplementary Note 2, wherein: 

the recognition result acquiring means is configured to acquire the recognition result 

information from a plurality of object recognition engines recognizing an. object from the 

recognition target data in different recognition processes, respectively; and 

the integration recognition result outputting means is configured to integrate by 

20 identifying one object information based on respective object infonnation that are the respective 

recognition result information acquired from the plurality of object recognition engines, and 

output the new recognition result. 
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[0064] 

(Supplementary Note 8) 

The infoimation processing device according to Supplementary Note 7. wherein: 

the recognition result acquiring means is configured to acquire the recognition result 

5 infonnation including object candidate infonnation representing a candidate of an object 

recognized from the recognition target data by each of the plurality of object recognition engines, 

from each of the plurality of object recognition engines; and 

the integration recognition result acquiring means is configured to identify object 

information that corresponds to each other in accordance with a predetermined standard in the 

10 respective object candidate infoimation acquired from the plurality of object recognition engines, 

and output as the new recognition result, 

[0065] 

(Supplementary Note 9) 

A computer program comprising instructions for causing an infonnation processing 

15 device to realize: 

a recognition result acquiring means for acquiring respective recognition result 

information outputted by a plurality of recognition engines executing different recognition 

processes on recognition target data; and 

an integration recognition result outputting means for outputting a new recognition 

20 result obtained by integrating the respective recognition result infonnation acquired from the 

plurality of recognition engines, 

the computer program also comprising instructions for: 
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causing the recognition result acquiring means to acquire the respective recognition 

result information in a data fomiat common to the plurality of recognition engines, from the 

plurality of recognition engines; and 

causing the integration recognition result outputting means to integrate the respective 

5 recognition result infomiation based on the respective recognition result information and output 

as the new recognition result. 

[0066] 

(Supplementary Note 10) 

The computer program according to Supplementary Note 9, comprising instructions for 

10 causing the integration recognition result outputting means to, when the respective recognition 

result information include information that correspond to each other in accordance with a 

predetermined standard, integrate the respective recognition result information and output as the 

new recognition result. 

[0067] 

15 (Supplementary Note 11) 

An infonnation processing method comprising: 

acquiring respective recognition result information outputted by a plurality of 

recognition engines executing different recognition processes on recognition target data, the 

respective recognition result infomiation being in a data format common to the plurality of 

20 recognition engines; and 

integrating the respective recognition result information based on the respective 

recognition result information acquired from the plurality of recognition engines, and outputting 



31 

as a new recognition result. 

[0068] 

(Supplementary Note 12) 

The infonnation processing method according to Supplementary Note 11, comprising: 

5 integrating the respective recognition result infoimation and outputting as the new 

recognition result when the respective recognition result information include information 

corresponding to each other in accordance with a predetermined standard. 

[0069] 

(Supplementary Note 13) 

10 An information processing device comprising: 

a recognition result acquiring means for acquiring respective recognition result 

information outputted by a plurality of recognition engines executing different recognition 

processes on recognition target data; and 

an integration recognition result outputting means for outputting a new recognition 

15 result obtained by integrating the respective recognition result information acquired from the 

plurality of recognition engines, wherein: 

the recognition result acquiring means is configured to: acquire the recognition result 

information including location infonnation that represents a position of an object recognized 

from the recognition target data by an object recognition engine recognizing an. object from the 

20 recognition target data and also represents a date and time when the object is recognized, the 

recognition result information being in a data, format common to the plurality of recognition 

engines, from the object recognition engine; and also acquire the recognition result information 
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including flow information of a predetermined object recognized from the recognition target data 

by a flow recognition engine recognizing a flow representing a trajectory of a predetermined 

object from the recognition target data, the recognition result information being in a data format 

common to the plurality of recognition engines, from the flow recognition engine; and 

5 the integration recognition result acquiring means is configured to, when the flow 

information acquired from, the flow recognition engine includes infonnation that corresponds to 

the location information acquired from the object recognition engine in accordance with a 

predetermined standard, integrate by relating the flow information that is the recognition result 

acquired from the flow recognition engine with object infonnation identified by the recognition 

10 result information that is acquired from the object recognition engine and that includes the 

information corresponding to the location information, and output as the new recognition result. 

[0070] 

(Supplementary Note 14) 

An information processing device comprising: 

15 a recognition result acquiring means for acquiring respective recognition result 

infonnation outputted by a plurality of recognition engines executing different recognition 

processes on recognition target data; and 

an integration recognition result outputting means for outputting a new recognition 

result obtained by integrating the respective recognition result information acquired from the 

20 plurality of recognition engines, wherein: 

the recognition result acquiring means is configured to acquire the recognition result 

information including object candidate infomiation representing a candidate of an object 
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recognized from the recognition target data by each of a plurality of object recognition engines 

recognizing an object by different recognition processes from the recognition target data, the 

recognition result infoimation being in a data format common to the plurality of recognition 

engines, from each of the plurality of object recognition engines; and 

5 the integration recognition result outputting means is configured to integrate by 

identifying one object information, that corresponds to each other in accordance with a 

predetermined standard in the respective object candidate infoimation acquired from the plurality 

of object recognition engines, and output as the new recognition result. 

[0071] 

10 In each of the exemplary embodiments, the computer program is stored in the storage 

device or recorded in a computer-readable recording medium. For example, the recording 

medium is a portable medium such as a flexible disk, an optical disk, a magneto-optical disk and 

a semiconductor memory. 

[0072] 

15 The present invention has been described above with reference to the exemplary 

embodiments, but the present invention is not limited to the exemplary embodiments described 

above. The configurations and details of the present invention can be modified in various 

manners that can be understood by those skilled in the art within the scope of the present 

invention. 

20 [0073] 

The present invention is based upon and claims the benefit of priority from Japanese 

patent application No. 2011-031.613, filed on February 17, 2011, the disclosure of which is 
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incorporated herein in its entirety by reference. 

DESCRIPTION OF REFERENCE NUMERALS 

[0074] 

5 10 intermediate-layer device 

11 recognition-engine output acquiring unit 

12 instance/class correspondence judging unit 

13 output instance holding unit 

14 class structure holding unit 

10 15 class structure registering unit 

16 class ID holding unit. 

21, 22, 23 recognition engine 

30 application unit 

200 infonnation processing device 

15 201 recognition result acquiring unit 

202 integration recognition result outputting means 

211.212,213 recognition engine 

20 
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CLAIMS 

1. An information processing device comprising: 
a recognition result acquiring means for acquiring respective recognition result 

information outputted by a plurality of recognition engines executing different recognition 
processes on recognition target data; and 

an integration recognition result outputting means for outputting a new recognition 
result obtained by integrating the respective recognition result information acquired from the 
plurality of recognition engines, wherein: 

the recognition result acquiring means is configured to acquire the respective 
recognition result information in a graph-structured or tree-structured data format common to the 
plurality of recognition engines, from the plurality of recognition engines; and 

the integration recognition result outputting means is configured to, when the respective 
recognition result information include infonnation corresponding to each other in accordance 
with a predetermined standard, integrate each part of the respective recognition result 
information so as to be related to each other, and output in the graph-structured or tree-structured 
data format as the new recognition result. 

2. The information processing device according to Claim 1, comprising a definition 
information storing means for storing: recognition result definition information that defines a 
data format of the recognition result infonnation acquired by the recognition result acquiring 
means from each of the plurality of recognition engines; and integration definition information 
that defines an integration format in which the integration recognition result outputting means 
integrates the respective recognition result information, wherein: 

the recognition result acquiring means is configured to acquire the respective 
recognition result information in the data format defined by the recognition result definition 
information; and 

the integration recognition result outputting means is configured to integrate the 
respective recognition result information in the integration fonnat defined by the integration 
definition information, and output the new recognition result. 
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3. An information processing device comprising: 
a recognition result acquiring means for acquiring respective recognition result 

information outputted by a plurality of recognition engines executing different recognition 
processes on recognition target data; and 

an integration recognition result outputting means for outputting a new recognition 
result obtained by integrating the respective recognition result information acquired from the 
plurality of recognition engines, 

the recognition result acquiring means is configured to acquire the respective 
recognition result information in a data format common to the plurality of recognition engines, 
from the plurality of recognition engines; 
the integration recognition result outputting means is configured to, when the respective 
recognition result information include information that correspond to each other in accordance 
with a predetermined standard, integrate the respective recognition result information and output 
as the new recognition result; 

the recognition result acquiring means is configured to acquire the recognition result 
information from an object recognition engine that recognizes an object from the recognition 
target data and a flow recognition engine that recognizes a flow representing a trajectory of a 
predetermined object from the recognition target data, respectively; and 

the integration recognition result outputting means is configured to integrate by relating 
flow infoimation of a predetermined object with object information and output as the new 
recognition result, the flow information being the recognition result infonnation acquired from 
the flow recognition engine, and the object information being the recognition result information 
acquired from the object recognition engine. 

4. The information processing device according to Claim 3, wherein: 
the recognition result acquiring means is configured to: acquire the recognition result 

information including location information representing a position of an object recognized from 
the recognition target data by the object recognition engine and also representing a date and time 
when the object is recognized, from the object recognition engine; and also acquire flow 
information of a predetermined object recognized from the recognition target data by the flow 
recognition engine, from the flow recognition engine; and 

the integration recognition result acquiring means is configured to, when the flow 
information acquired from the flow recognition engine includes information that corresponds to 
the location information acquired from the object recognition engine in accordance with a 
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predetermined standard, integrate by relating the flow information that is the recognition result 
acquired from the flow recognition engine with object information identified by the recognition 
result information that is acquired from the object recognition engine and that includes the 
information corresponding to the location information, and output as the new recognition result. 

5. The information processing device according to Claim 1, wherein: 
the recognition result acquiring means is configured to acquire the recognition result 

information from a plurality of object recognition engines recognizing an object from the 
recognition target data in different recognition processes, respectively; and 

the integration recognition result outputting means is configured to integrate by 
identifying one object information based on respective object information that are the respective 
recognition result information acquired from the plurality of object recognition engines, and 
output the new recognition result. 

6. The information processing device according to Claim 5, wherein: 
the recognition result acquiring means is configured to acquire the recognition result 

information including object candidate information representing a candidate of an object 
recognized from the recognition target data by each of the plurality of object recognition engines, 
from each of the plurality of object recognition engines; and 

the integration recognition result acquiring means is configured to identify object 
information that corresponds to each other in accordance with a predetermined standard in the 
respective object candidate infoimation acquired from the plurality of object recognition engines, 
and output as the new recognition result. 

7. A computer program comprising instructions for causing an information processing 
device to realize: 

a recognition result acquiring means for acquiring respective recognition result 
information outputted by a plurality of recognition engines executing different recognition 
processes on recognition target data; and 

an integration recognition result outputting means for outputting a new recognition 
result obtained by integrating the respective recognition result information acquired from the 
plurality of recognition engines, 

the computer program also comprising instructions for: 
causing the recognition result acquiring means to acquire the respective recognition 

result information in a graph-structured or tree-structured data format common to the plurality of 
recognition engines, from the plurality of recognition engines; and 

causing the integration recognition result outputting means to , when the respective 
recognition result information include information corresponding to each other in accordance 
with a predetermined standard, integrate each part of the respective recognition result 
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information so as to be related to each other and output in the graph-structured or 
tree-structured data format as the new recognition result. 

8. An information processing method comprising: 
acquiring respective recognition result information outputted by a plurality of 

recognition engines executing different recognition processes on recognition target data, the 
respective recognition result information being in a graph-structured or tree-structured data 
format common to the plurality of recognition engines; and 

integrating , when the respective recognition result information include infonnation 
corresponding to each other in accordance with a predetermined standard, each part of the 
respective recognition result information so as to be related to each other acquired from the 
plurality of recognition engines, and outputting in the graph-structured or tree-structured as a 
new recognition result. 


