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 atresult 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 techritftRSRUBFEAS 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

generatﬁvltv?tﬁtz qﬁ%iﬁ\%\ I%ﬂ%tegég § , Patent Document 1 discloses a robot that is

equipped recognizers for image recognition and speech recognition. 20[0003] Patent Document 1:
Japanese Unexamined Patent Application Publication No. 2004-283959 [0004] 2

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 di.scloses a robot that is equipped with recognizers for image
recognition and speech recognition.
20 [0003}
Patent Document 1: Japanese Unexamined Patent Application Publication No. 2004-283959

[0004]



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 engiﬁes for other purposes. Even if it is intended to
reuse the recognition engines, development of a new system capable of 5 using the recognition

engines needs Mieorekt tetaiseerapiion muatsest headesgnitionlengines drectitfetertirontieach

other. Thus, there is a problem that it is impossible to flexibly respond to an application's request for

use of optprreUlisasaitibad-iom:a pluraltyrpbracadnitigRanginesans deyalanpesnt ofGurha
system needs huge cost. 10 SUMMARY [0005] Accordingly, an object of the present invention is
to solve thqizég)t%/emen i g}%iﬁgob{fm;%gsc%iﬁi ult to reuse output results ac m a

“Tobd5) 15t

%uyed 0 lurality of
agl‘ﬁ) 115 a1t1 Q I{SG these re émgon engin or, otne C? 0S€S.
recognition engines at low cos n-order to achieve aboverrentioned object, an

information processing device of an exemplary embodiment of the present invention includes: a
recognitiofeRadittiacaigning ineshicrbicdeqogmiion spadsyedecdopmion pdsunanerisiemiorreiisutied by

a plurality of recognition engines executing different recognition processes on recognition target data;

ands20aisintegeatian serRanition e sulide Hpsiting rheansdouguipitinga Jfane racognition £asiiés
obtained by integrating the respective recognition result information acquired from the plurality of

recognition SRAINGS WHEIEIN" Be;. Thﬁ@etﬁ%%é’%”éggr%ﬁ%'Eh%,?%“i“s”% rgs%?ﬁﬁ 'c§ ‘%f%”%qgr% hggguire
the respective recognition result informdtion in a data format common 10 the plurality frre%ognltlon
engines, from the plurality of recognition engines; and the integration recognition result outputting
means RICHNHFHED D FABeHEY e Sfcappetiv e SGmRsH fEQMRiRTBFANAY O 1raapiboRtBREBSheCtive
recognition result information

and development of such a system needs huge cost.

16 SUMMARY
[6005]

Accordingly, an object of the present invention is to solve the abovementioned problem;
it is difficult to reuse output results acquired from a plurality of recognition engines at low cost.
[0006]

15 In order to achieve the abovementioned object, an information processing device of an
exemplary embodiment of the present invention includes:

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

20 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:



and output as the new recognition result. [0007] Further, a computer program of another
exemplary embodiment of the present invention is a computer program including instructions for
causing an information processing device to 10realize: a recognition result acquiring means for
acquiring respective recognition result information outputted by a plurality of recognition engines
executing differéhg reeeition prevsssexsleimliecoyAion fargekdatsedarid  acquigp ifftegrativstive
recognition result outputting means for outputting a new recognition 15result obtained by integrating
the respeeiygifReogRifiomrssHiporMation deeifecbitonaihe pherplityanfyegagbiionengingset)e
computer program also including instructions for: causing the recognition result acquiring means
to a_cqui{;re %‘?hréecf)ﬁ%% iog esc%lt iﬂfgilr%ati?&é? Eiam(iiata format common to the_pluralit)_/ of recc_)gnition
engines, from each of the 26 pfurality ol}%ecognltlon engines; and causing the integration
recognition result outputting means to integrate the respective recognition result information based on
the respective rékdgRiGETReBURCHISHHSTOFFEHE SUtpUtiaZadbihal FeBSEHIEEN tRedniEgobDghe
Further, an information processing method of another exemplary embodiment of the present invention
incledesespective recognition result information based on the respective recognition result information

and output as the new recognition result.
[0007]

Further, a computer program of another exemplary embodiment of the present invention

i1s a computer program including instructions for causing an information processing device to
10 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

15  result obtained by integrating the respective recognition result information acquired from the
phurality of recognition engines,

the computer program also including instructions for:

causing the recognition result acquiring means to acquire the recognition result
information in a data format common to the plurality of recognition engines, from each of the

20 plurality of recognition engines; and
causing the integration recognition result outputting means to integrate the respective

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



5acquiring respective recognition result infoimation outputted by a plurality of recognition engines
executing different recognition processes on recognition target data, the respective recognition result
information being in a data format common to the pftirality of recognition engines; and integrating
the respective recognition result information based on the respective 10recognition result information
acquiredSrbmngie Iskesramitior iestdignition engines and outputting as a new recognition result. [0009]
With the configurations as described above, the present invention can provide an information
processjngdgvice capable of reusing outputs results acquired from a plurality of 15recognition engines
at low cost. BRIEF DESCRIPTION OF DRAWINGS [0010] Fig. 1 is a block diagram showing

the conflguratlori} of an inter. dlattemll?yerg gees\sqge in %gt}ée esepnt |nvent|o PW? 2 is adé ram
showing an examble of fhe rsr%eu Ctiire of a recognition resu‘#rr% Oﬁ?@?e%wﬁﬂgnarﬁtg é%fgig-lfa?/ Hfevice
in a first exemplary embodiment of the present

present invention includes:

5 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 data format common to the plurality of
recognition engines; and

integrating the respective recognition result information based on the respective

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

as a new recognition resuit.
[0009]
With the configurations as described above, the present invention can provide an

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

15 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
20 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



5 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;
5Fig. 4 is a diagram showing an example of the stracture of a recognition result registered in the intern
ediate-layer device in the first exemplary embodiment of the present invention; Fig.5is a
flowchatBe¢iBWitig the operation of the intermediate-layer device in the first exemplary embodiment of
the present invention; 10Fig. 6 is a diagram showing an example of a recognition result acquired from

a recognition erginepydthe niprmadiptadayensemienfidhsr fitst exemplansembedipemioafl thaupresent

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

recoanition engine, P . iermediateclaver device Jn. the first exemplan: emBedimentof the 4gpresent
invention; ig. 8'1s a diagram showing a state in which the interrmediate-layer device is integrating
recognition results acquired from recognition engines in the first exemplary embodiment of the present
inventioRtventionirig 9 is a diagram showing a state in which the intermediate-layer device has

integrated 20recognition results acquired from the recognition engines in the first exemplary
embodiment of the. present imvertiansHogidd is acdirgpameshawingrachesasiple ebihaisisuctasalof 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 1s 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



6 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 setond exemplary embodiment of the present
5invention; Fig. 12 is a diagram showing a state in which the intermediate-layer device is
integratiiggiftaednition relsuesdictiulpagrfdsivicedodhitisrrentdivrasiiplane sabofunerbriplbeyrespdiddiment
of the present invention; Fig. 13 is a diagram showing a state in which the intermediate-layer
device haschfltegrated 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 ENBOGIMEN SO0 TS ERost SR E b G EHEL e O i e Har
embodiment of the present invention will be described with reference to Figs. 1 to 9. Figs. Ito 4 are

diagranisgsitereddntlirgi merasHigerationdsi s incihtagried syerpbuzseebnmimens edisianpsent
embodiment, and Figs. 5 to 9 are diagrams for describing the operation thereof
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 Embodiment>
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]



[0012] 7 [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 5infoiniation processing terminal connected with the intermediate-layer device 10. [0013] The
recognitiblerigirg®2ll 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 eng‘m%ﬁb%idﬁﬁtif? 3 Pefsom Rk iRFCGREIRRSA0el, t0daiR like sHkimags dafa,
moving image data and speech data; a recognition engine that generates location information tracing
the flow of a person.frgm moving image. data; and a recognjtjon epngine that generates text data from
speech T BTG A S e PRRU S5 BFRt et R BHETHAAR Wb R e a
person recognition engine (denoted by reference numeral 21 hereinafter) that identifies a previously
set persemfiesiehidhghasvingnitiviragedald, tanih adidwreaumtormenyinkd(tepieecntsd rieference
numeral 22 hereinafter) that recognizes a flow representing the trajectory of an object from among
MoY¥ing ATaER AdiRprblesSAROMNHRA ICRGINGSAT S MOtHINHREHR INRse.xeaulig the recognition
processes described above, and the number thereof is not limited to two as described above or three
as sho " ig. 1. For example, the abovementioned person recognition engine may be an object
recognition elligine 20that identifies not only a person but a previously set object. [0014] 8

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 thereot 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.
{0014]

To be specific, the person recognition engine 21 detects previously registered feature



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 rgcognition 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
detectiovelimaain@ fimsparidio paysas phaichdrentificatiosiHionsagae (Al perssmasyse (et a
recognized "specific person" and location information showing the date/time and position that the data
has beepdetasiad pascsecophitiomiasy -infermalion of RenReisan daeo gnilieReYNMSLing thisge
exemplary embodiment outputs the recognition result information described above to the
intermediate-layer device 10 in.accordance wijth a data format that is 10previpusly registered in the
intoled A, B RS g B R A AR A Gh R R TR
Further, to be specific, the flow recognition engine 22 detects a moving object in moving image data,
and recogigidts PeFREShAR b eajdetd fFoRMBOSHjEBIOTRAMER fIBWNS 1tHHHithA BIRYME $2a86tputs
object identification information (an object ID) identifying the moving object, trajectory identification
infoiniatifia(a: tragedéantita) deeniifingth et @airdsvalen idiaaiornst nd ffxiafoin atigring Uutng
dates/times and positions (coordinates) that the object has been detected, as recognition result
infonnatign..The flow.r itiQn in iR this ex a i t t ition
result in?ggrﬁgti%r? gg%%&)%%dﬁ al;gg\%%tr?g%%dlintégr%g%?ﬁe%a%@ﬁ?@?%eml%ﬂ%ﬁ g(l: g%a%%éﬁv%ﬁg rgkgata
format that is previously registered in the intermediate-layer device 10 as described later, and the data
format WiSE Bedktib8ir 14t [Besieleer detadiedy, fife HoPRBHIH tiNiSoINIBEisscrbEdPTRan
application unit 30 is implemented in an infoiination processing tei final connected to the
intermeeiatenayet deyice 10iaddshasmflastiantafdinadinguapegubsttodhe ficie nevedliatéstayeiaevice
10 for the results of recognition by the recognition engines 21 to 23. In this exemplary embodiment, the
applicatign iyt el e calldriuinals for @ evideqeopian rptltoNRinad i Rysn0 A8 s
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,
thdhppRESTHONSY TfsiREEed fgdhwwﬁmﬁ@aﬁﬁs%iﬂ@%%@%lfﬁ%n--ﬁaévt!a? éigﬁé%ﬁ?&at
person.” 10[0017]

will be described later.

[0015]

Further, to be 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 exemplary embodiment outputs the recognition result mformation 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]



Next, the intellediate-layer device 10 will be described. The intein ediate-layer device 10 is an
information processing device including an arithmetic device and a storage device. The
intermediate-layer device 10 includes a recognition-%ngine output acquiring unit 11, an instance/class
correspondence judging unit 12, an output instance holding unit 13, and a class 15 structure
registering unit Mexivilshaardisaintynncitpothberdedopiorahbs mmplibatianitimmiedie Yavicksragnsttbwn in
Fig. 1. The intermediate-layer device 10 also includes a class structure holding unit 14 and a class ID
holding ﬁmﬁnlﬁf@ﬁﬂﬁ1§§95ﬁ9€e§|eﬁﬂ§%r§hﬁaf%%{?ﬁ%i€% eonfiguratiansiwill- Q%/Q%@Wé@cim sietaikbglow.

[0018] 20First, the recognition-engine output acquiring unit 11 (a recognltlon result acquiring means)

acqglreiﬁcoaq{ut}on relsult |Ir_1grccll)lr%1n ttlorhg?nerate(% In ﬁ: ]ggét{gg]eqrg%grs%e g u[FE) c?%ggn reco%nltlon
engine GW 18 1ton englne rom espectlve engines as escripe
Then, the instance/class correspondence judging unit 12 (the recognition result acquiring means)

holds edlet otapenieeuiragirssogdhitionZieslit iisriatiarldry a prévibosiytddhinebplinsiehruatiiré 0

showing a data format. [0019] 5A class structure, which is a data format of recognition result
infosmatipR-oREEESReREdsE 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 11, 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



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 class18 holding unit 16 from the class structure
registering unit 15, and defined. To be specific, as shown in Fig. 2, a class 10 structure ClI
correspdasingad sheviserSom.rdomsitberatiineozeisauiried v sing aph G thareauphtiparsektion
information C12 represented by coordinates (an X coordinate value, a Y coordinate value) of a position
where ag-image (B Eamehwith asspeasificpersan-dgtesiechitasnbrenicapivredand Also parsenied by
a date and time (detection time) when the image has been captured is placed below person

identific gﬁgeigfcqgr&at'olpc a person IDa) &%{l;genggfying the 15 detected specific person. Thus, the
instance/class correspondence judlging uni fﬁﬂapplies values included in recognition result information
actually acquired from the person recognition engine 21 to the person identification infoi ation (person
ID) and ¥@&I8bsition and so on (X coordinate value, Y coordinate value, detection time) of the class
structure Cl corresponding to the person recognition engine 21, and holds as shown in Fig. 6. 20[0020]
Further, as showdadsigrdstare)ags stidcidieO3rmdiioh iscagitidiatingt affteangivbieorbiptesitly
definition information defined by, for example, a graph structure or a tree structure, is defined by a
graph structure that trajiectory | fication informati lector 2} 2 identifying a whole
trajector%/) ggl a Sg%é%%eée‘rﬁgﬁiﬁg }Bk%ﬁe%ﬁé; p}ace% l% 6%%]2%%&%%@%%@% 8rlr%lgt$§nl%fa%é1%%%%rtl ID)
C21 identifying the object, and flow information C23 represented by 5 dates and times (detection time)
forming @ﬁ@yrt? [OtoNF ST BNIR 8 CHEP B ISTECE Y Cod raRsatBe et ot diREe THRIERS virsoTmedie
values) of positions at these times is placed below C22. Thus, the instance/class correspondence
judging hisiidiihg applies (adidincidddrinataognitiop esult infedniatioadDallyldeguingd froffoihe flow
recognition engine 22 to the object identification information (object ID) and the position and so on (X
cooruHS YAILE L EARCIDAG AN I ) AeIRG IO IECIRTREIN NG FIECPATAIRG 10 the
flow recognition engine 22, an§ holds as shown in Fig. 7. [0021 The output instafice holding unit
13 (an integration recognition result qutputting means)_included in the intei, ediate-layer device 10
intbYrat&LHRRTS Cg AERRRTIR SN thiaRET 1 5 SOSURRI FafTthe bét<kitred dynrisHEBRh g B cand
the recognition result information acquired from the flow recognition engine 22 that are applied to the
previoushycHefire doclasssinfoturgso€| @hel pramhtedldascdestiriixes &yove, candlhoits adua, nei’
recognition result. To be specific, the output instance holding unit 13 integrates the recognition result
Informatign N AGEQLABrS MIBAHAR LML kel DEFIRRS SHHE W BEATS PIRARURISIIGHIN the
class structure holding unit 20 14 (a definition infoimation storing means) and the class ID holding unit

16, and is integration definjtion information showing an integration format that is a data format
epresentiity SEOHETGH %?ﬂé@?é‘i?&ﬂ%‘?%x‘fear 8 &W&éﬂﬁ?ﬁ%&%&ﬁ%ﬁ%éﬁ%@%& PRI result

afer captured is placed below person identification information (a person ID) C11 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 C1 corresponding to the person

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

20 10020]

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



12 integration, by a graph structure or a tree structure. [0022] As shown 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 5repr?—3§‘ents the structure C3 such that the trajectory
identification information (trajectory ID) C22 and the flow infon ation C23 are related and integrated
with thetperoteftatitficadormiatormdaioredpers 6ot IBNRODIe, whishnk plpcsittherrecogmisioectesulisCl
acquired from the person recognition engine 21 and identifies a detected specific person. [0023] 10In
this casgearanstiopapiniearationaliinaesgeniionaesulidafpimatiamassiescribreiohous) isthat the
person identification information (person ID) Cl | outputted from the person recognition engine 21
coincides, with part of the object identification infoimation (abject 1D) C utputted fr. flow
sl T RS G vt e S M SRR e e
recognition result information detected by the respective engines 15 21 and 22 include information
judged tecsmaspphantebaehibBhe? Inidentiidas ceopbticat praddlerminbanstina 4ra3 Tepmsaped i, the
output instance holding unit 13 examines whether the flow information C23 outputted by the flow
recagnitinfeaginen?s iNiudasinfarsn ationtbaheainpiclenyitt the degatiandsfeanation &iaanxly, a
date/time and position of detection of a specific person outputted by the object recognition engine 21.
In a case that.the logati infoxmation,C1 rt of the.flow.information G23 coingi ith each
other, T e A B e B oy

identification information C22 above C23 to the person identification information (person ID)
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 vnit 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 C1
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



13 C11 corresponding to the coincident location information C12, and holds a new recognition result
as shown in Fig. 9. [0024] However, a condition of integration of the recognition result infoiniation is
not limited 5 to that the recognition result infoiniatioh*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 infoeatBIPG 23 umphistrpsiureoiaviteesbgaition 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 pgygpr) 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 £23 and the trajectory identification information C22 bovefgfzs to the.persan
identification infé‘rsm%%%n lellggg'rrésﬁoﬁ%gsf%l &{%rfocr:ealffgﬁefﬁ 8%11%&?%%5?5?% icqy gﬁlcggs ?tO" the

date/time and position of detection of a specific person shall include, for example, a date/time and
positionWRETAT Sfdhafee pretitousifudetirbrmsiie da etinavd aeenumidiemdepdsitbear [0oasjtion The
data format of the recognition result information outputted by the respective recognition engines 21

ands22 aggdhmdormeatal-iategrationiofiialecagrition resulrinfosmation:hy; the euiubpstance holding
unit 13 are defined by a graph structure or a tree structure in the 20above case shown as an example,

but may, be qgingdpy;RRINGE Slptesatmat- 190281 14 integrated with the person identification

information (person ID)} C11, which is part of the recognition result C1 acquired from the person
recognition engine 21 and identifies a detected specific person.
10023]

10 In this case, a condition of integration of the recognition result information as described
above is that the person identification information (person 1D) C11 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)



and held as described above to the application unit 30. [0027] [Operation] Next, the operation of
the information processing system described above, specifically, 5the operation of the
intermediate-layer device 10 will be described with réference to a flowchart of Fig. 5 and data transition
diagrams of Figs. 6 to 9. [0028] First, the intermediate-layer device 10 accepts a request for a
recognitfor resuisirorditte tapiiicattwidait 3oqaiep Siforeim g assdnebishatipe recognition
inteunediate-layer device 10 accepts 10a request for a recognition result of the "flow of a specific
person. {00284 SivaeaiEently, the inteediate-layer device 10 acquires recognition result infoimation
from the respective recognition engines used for outputting the recognition result requested by the
applicatj it 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-laydP WeViEe21ePRSTARIN FalsgEiive YeBsgifteaniEenIr sHriHEaBRAAY AY I dinakeguired,
in accordance with previously defined class structures. To be specific, the intermediate-layer device 10

apies theliecogniéanfaseit isfoniaionmacanikectiomiheiersgnadi ceaqgniion endine 2dctedhe
class structure Cl corresponding to the person recognition engine shown in Fig. 2, and holds as shown

0 SR T i g e SO D
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 oufputted 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 C11 corresponding to the location
information C12. 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 information
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



15 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 information (person ID) C11' and ob}[éct identification information (object ID) C21'
included by the respective recognition result infoimation acquired from the person recognition engine

21 and thslfiwld psclsgeithed abpyinsotapmtiediaeid weldn 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 inteil iediate-layer device
10 examgegwhether flow infonnation C23' outputted from the 10flow recognition engine 22 includes
information coincident with location information C12' outputted from the person recognition engine 21.
[0031] o e!n taQ% se that the flow information C23' includes information coincident with the location
informatﬁoﬁ) Ctﬁé, he inteimediate-layer device 10 judges that the person identification 15 information
(person ID) C11' and the object identification information (object ID) C21' that include the coincident
nfoimation are id&iticBlaorsaetoBtREthy ABforma iR WIe GRsETRE oy tkan tesenberhebasgernseificaltp
relates and integrates the person identification information (person ID) C11' and trajectory identification
infosmatiee dp2itpiactdhealavinelobjday idertificationilfo atescie otith y&& tnjidgedideantieal to
C11' and the flow information C23' placed 20below C22', and holds as a new recognition result (step
S4)- [0032F; 365 and data transition diagrams of Figs. 6 to 9.
[0028]
First, the intermediate-layer device 10 accepts a request for a recognition result from the
application unit 30 (step S1). Herein, it is assumed that the intermediate-layer device 10 accepts
10 arequest for a recognition result of the “flow of a specific person.”
[0029]
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 C1 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



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 recognijfign engine 21 5 coincides with part of the flow
information C23' outputted from the flow recognition engine 22, but a condition of integration is not
limited t6laticHEEBIRIEOFORBFROEsINBILO tthe feeugisRiuA e ensformibabi ialiBedntogrhrdds s
described above when the person identification info ation (person ID) C11' included in the recognition
result infaswatiarracquired from the person recognition engine 21 coincides with the object
identification information (object ID) 10 C21' included in the recognition result information acquired
from the[g(f)lﬁ%vjecognition engine 22. Alternatively, the recognition result information may be integrated
when the flow information C23' outputted from the flow recognition engine 22 includes info, at on
“close to" the location information C12' outputted from the person recognition engine 21. [0034] 15In
the above descritSagRR oS ScaReeiEd Y hedflising ofdeningteira Yemugst fdr gerson
recognition result from the application unit 30 (step Sl); acquire recognition results from the respective
recégnitideneifigines (siéphajpangayothediz€ the wdoghjtienitestifisd{stepisihinavie\ensjexeaion of
the process is not limited by such a procedure. For example, the process may be executed in the
following ey, AP RYCFU AIRRS 32 A 4 SO R.th %420 DRt SuPraosly oauire
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 recSEPRIGIRESORTRORA thRd TheafipficfostifirmeneRtact arsyinhears heldiinctmesgiordiligito the
request from among the accumulated data and output to the application unit 30. [0035] Thus, providing

the intestrediates i@y eadbUead Shiowthim Bigmplaiy &frpagdfBesdetarioldY 2 in Fig. 8). To be specific,
the intermediate-layer device 10 examines whether flow information C23° 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) C11° and the object identification information (object ID) C21° 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) C11° and trajectory identification information C22° placed below the object identification
information (object ID) C21° judged identical to C11° 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



5 recognition result information in a common data fotinat to a plurality of recognition engines facilitates
reuse of recognition results acquired from the respti%tive recognition engines for other purposes.
Therefore, it becomes easy to develop a recognitionengine 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[003617€4dK¢H A8 @ﬁ@ﬁ?ﬁfﬁ%‘?%ﬁb@imymon ke (geeohd-exemplary embodiment of the
present invention will be described with reference to Figs. 1 and 5 and Figs. 10 to 13. Fig. 1L is a
diagran@og8escribing the configuration of an intermediate-layer device in this exemplary embodiment.
Figs. 5 and Figs. 10 to 13 are 15diagrams for describing the operation thereof [0037] [Configuration]

An information Rrogessing.s m.in_th . i incl ; i
exemplary emb@%%%%?%eeyg#ﬁéﬂtkgﬁ, &é?&%l%%%@@/ smbaediment g %é%ggj% efrst,

urality of recognition engines 21'to 23, the 20 int iate-layer device

10 connected with the recognition engines 21 tg 23, and the application unit 30 implemented in the
informat¥RefGeestiigher mapedﬁf@&éa%ﬁ%eqmﬁféd%@|§gfepﬁé%éei@ﬁaglgﬂaﬂ% Eig. 1.

18 [0038] Both the recognition engines in this exemplary embodiment are person recognition
enginescdhiatidentifyhappersothir diovwrectgnititord &gt clatattedt frenogritiwmethgalisi theregha®?,
different from each other. For example, a first personal recognition engine (denoted by reference 5

numeraj,gl herainaliar) FRaRaREER 3-SReCHlia REI0RaS e ondaRi R R Al IR LT RS ARSH

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 PRGNSR b T 8) eRTh SRR RHbradVETSE i d PrSon TeEb ghRidFERgink TN Btieroy
reference numeral 23 hereinafter) recognizes a specific person based on the content of

information (person ID) C11° included in the recognition result information acquired from the

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

10 C21’ included in the recognition result information acquired from the flow recognition engine 22,
Alternatively, the recognition result information may be integrated when the flow information
C23’ outputted from the flow recognition engine 22 includes information “close to™ the location
information C12° outputted from the person recognition engine 21.

[0034]

15 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 S1); 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,

20  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



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 engirjré] may be an object recognition engine that
identifies not only a person but also a preset object. [0039] 15The respective person recognition
enginesapRlicatignipd iAthis Ereinfpamteasib Je e MOBTRANEBEINBS reeURShBIRaEBINS tHe
intermediate-layer device 10 in a common data format that is previously registered in the
intermeditgrapesdemicentiGutpube speaifidi @ach ahthgoperson recognition engines 21, 22 and 23
outputs, as recognition result information, person candidate infoimation including information
identifyig%ggf or more candidate persons based on 20the results of recognition by the respective
recognition methods. [0040] 19 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 infou 'aRBR BromfiBgdhfoleteansdiale dtritraisr Aoty saamearRe bpdda ot fehpdd
holding unit 14 and so on as shown in Fig. 10. To be specific, the class structure C101 corresponding
to the respegtivepersan mfeeaghdiomengiiemal  Riaafeth2d i defihediby afragipsitiseturesineahich
person identification infoimation C111, C112 and C113 identifying one or more persons of recognition
candidajes A8 RIAqRd gﬂ%%ﬁwe&%ﬂ@f&%ﬂ%&rﬁ%@a}@&%é&%@%ﬁ%ﬂﬂ%}bsn%ﬁfé@ Rresagnition
engine having executed a recognition process, as shown in Fig. 10. Herein, the claSs structure C101 is
defined so that person identification information of three persons who are the most likely to 10become
candidabeEPeses rdSGHeEYthe  BEeRRRTOFAPY Je 48 A B EeRP SHH VtoTREMT SiderraRPlitatop that
Consequently, the instance/class correspondence judging unit 12 of the inte ediate-layer device 10
holds bya&jekinfrthe recogitiionr-eesitlt infoimatissditdt theirecagnition sengitiBtpuiput sggirtingounit 11
has acquired from the person recognition engines 21, 22 and 23 to the class structure C101 for each
of the pgrsORrecRANILQN engines 21, 22 and 23, as shown by reference 15numerals C101-1, C101-2
and C101-3 in Fig. 12. [0041]

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 comnected 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.



Then, the output instance holding unit 13 included by the intermediate-layer device 10 integrates the
recognition result infoiination having been acquired from the respective person recognition engines 21,
22 and 23, applied to the previously defined class dffucture 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
recogniti®®fdsult information in accordance with a class structure ClIO2, which is previously defined in
the class structure holding unit 14 and so on, and 20 which is integration definition information
defining, in a grapihstHiCHeR Ofi adieenginstinetag negptign dombalnkat isra gatafoildaligagmsenting
a condition of integration of the recognition result information and representing a new recognition result
after .'r?t%%raﬁlé”‘th%‘%‘%éez&t%“a%%?s%ﬂ B -e%%ﬁ]%i?'%sérgé%"d%? pePressning-Ada i r{ﬁg}.t Of Bre
condition Gt m%egratlon otthe recognition restilt information arid a new Fecognition result after
integration represents a structure of integration so as to identify one person identification information
(persondibirrendirgrp wrehher pers shampkfcHId PiRTorAl dfenesitahenaie srssad By tREresgnition
result information C120 acquired from the respective person recognition engines 21, 1022 and 23.
[0043] numérallis ¢asenartonaitopndidntegpatisic glthenr@asghiionLastdtdnformidion as geseoribed
above is that there exists coincident person identification information among person identification

information, (REASON. ) QUIRSUS G IR EONRE SIS IOIIAN COANGS kb e 4G &P FOr
judgmeglt, the oié%tllﬁr%)stanc%gﬁ%‘gﬁnit 13 examinés Whether9 the regpégg%veoreco%nitii)n result
information outputted by the engines 21 and 22 include person identification information judged to

correspOHAFERER B h HcBereanker WRRCE RS aiRRTiNSPSTsRIBRICdronol A peciiRte tHe Bisgsut
instance holding unit 13 examines whether all of the three recognition result information outputted from

the threefietsonsrpeognitbnsengine sizkcR daandvRadnetude tRddentinat persdtiddentificatibnoted
information, identifies the identical person identification information (person ID), and holds this person

identifiCg&jO&M&{&aﬂgﬁéﬁiajgewe;%%ﬁ&?q%go@ﬁ%g 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



21 [0044] However, the condition of integration of the recognition result information is not limited
to that the recognition result information detected hy the respective engines 21, 22 and 23 include
information that is coincident with each other. For él)?ample, similarity of athibute 5 information, which is
feature value data extracted from data of persons corresponding to the respective person identification
informatiéRngetsiaoENAOfibEePeabte crsa I8 iR yeutgadormationrerrveWting prébepsramed
standard. Then, in a case that the degree of the similarity is within a preset range in accordance with

the stangardnifienpaigirs of the wepestivd penshnddeniiication-nioraeiigna enftdgedda be entical.
10[0045] The data format of the recognition result information acquired from the respective

recognitjon ine and 2 §1 ormat of in egr of the.r nition yesult information by
i iy R e plisi N L g A S
case described as an example, but may be defined by another data format. 15[0046] Further, the

output iSBeIEETBMING dRibEIRSGIHGSNE AR rEEsEHE G Pdsertigerrratey ariberHerpedive sered
above to the application unit 30. [0047] [Operation] 20Next, the operation of the information processing
sysfem stk ahgves Sdedlically2ths dpkratidry of fheinternoetiaie-ta)ek genes ilRmifldadon
described with reference to the flowchart of Fig. 5 and the data transition diagrams of Figs. 10 to 13.

22 information C111, CI12 and C113 identifying one or more persons of recognition candidates are

placed below engine identification information C110 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 information 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 C101 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 C102, which is previously defined in the class structure holding unit 14 and so on, and



[0048] First, the intermediate-layer device 10 accepts a request for a recognition result from the
application unit 30 (step S1). For example, it is assumed that the intermediate-layer device 10 accepts
a request for a recognition result of "identification ot% person.” 5[0049] Subsequently, the
intermediate-layer device 10 acquires recognition result information from the respective recognition
enginesWiEEl foiBagRiongeiaiiD gitBRaIURSEHIESIBRYIRE SHMHEEGGR ifeSoHEtEFSaN Then,
the inteimediate-layer device 10 holds the respective recognition result information having been

acquireghiis@etdondneavilitlt & praviedshindefipeckdalasssihdetivie o[QaRQ} AR be Spraitie, dhi s
exemplary embodiment, three person identification infm'anon as candidates acquired from the first

person [ecaofigehaNs, k@%?%ﬂﬁg‘g&Q%%%@gﬁ%%rﬁd%%?ﬁg%%ﬁ& 3fthe face of a person from

moving Image data are applied to the class struct as shown By reference numeral
C101-1 in Fig. 12. Moreover, three person identification information as candidates acquired from the
second n 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
C161-2 in Fig. 12s kshetherinofég. thieeapdrsensitdeniikcatioesbifgfimatidatadaandiddtescasdisioaddfom
the third person recognition engine 23 20 recognizing a person based on the content of utterance

(keywo rx‘?l)cél%’mcﬁp‘é?‘fﬂedl%lal[a (%E%?RZH%%{Q&%% SHRCAUES RN BI 5 SQWP S IR LSRG Rom

numeral C101-3 in Fig. 12.

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

(person ID) C121 from among person idenfification information of candidate persons of the

recognition result information C120 acquired from the respective person recognition engines 21,
10 22 and 23.

[6043]

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
wdentification 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 all 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 1D), and holds this person identification information as a new identification

result.



Subsequently, the intermediate-layer device 10 examines person identification information
corresponding to each other, herein, person identh} ation information common to each other, among
the person identification info' iation (person IDs) CIT1-1 to C113-1, C111-2 to C113-2 and C111-3 to
C113-3 that are candidates acquired from the respective person 5 recognition engines 21, 22 and 23
and tha£%4épplied 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 infon iation of "Person-A" is common as
shown by refereice swemératofidiidnlo {Giik2r2iand Oihi tedcpmiong sdbdhetéeognitionsrestiimited
information, the intermediate-layer device 10 integrates the recognition results into one person

enificafion.NRLEIpN KR LA eIt d 30ROl Miear SINDI LRI ASAPIE S 3

Alternatively, in a casethat, as a result of judgment of similarity of attribute information attached to the
respective person identification infoimation, the degree of the similarity is higher than a standard, the

intermedisladeyBfABRHE Bifhdy jERigeideRErvdh iRl st BerettmalnttedBH Nt rAEiRHSs an

identical person, and integrate recognition results. 15[0052] In the above description, the process is
exetutenh forthetkotlowhich ord ératace epl e réguesttfectad dongniaon of pudtsisomcthrecggppliatioo uhét 30
(step S1); acquire recognition results from the respective recognition engines (step S2); and

Synihesige, e (€ RAnIHaRSHIS SISRSHlabIANBYELoPIBEY HAViR KERTBEESR 4509 i fuusuch a

procedure. For example, the 20 intermediate-layer device 10 may eéxecute the process in owing

order: previously acquire recognition results from the respective recognition engines to synthesize the
recognitib FERRRECE A ECRIAEHE SLENETHF yHthaLie s dhe RS HRERaeeL reh BRGREE 20; and

then, upon 24 acceptance of a request for a recognition result from the application unit 30, extract a
synthesigiteisult goeses pamgting tecthedegeest frothetheadodmitlatedrstata ahdheutpaptetsi tieepapotication
unit 30.
identification information 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
information 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 information 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 fransition diagrams of Figs. 10 to 13.



[0053] 5After 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
acquiredd9881 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 weraatiityméamedeagnition &ngirel tdawptostt:d08b Hlotedbenahove destiuption, the
intermediate-layer device 10 integrates recognition results so that a person commonly included in all

rocoanith Ape gL S S B AR S o E e B RN e 10

intermediate-layer device 10 may integrate recognition results by another method, for example, by
integrati§ RSO t ES TS SoRBK IR iERsRHRE a SentHET PN RERIBEHIH half or ore of the recognition
engines. Moreover, in the example described above, each of the person recognition engines 21, 22
and23 pogpals three candidate persons as a recognition result, but may output only one candidate
person as a recognition result, or may 25 output another number of candidate persons as a
recognition res%‘é@@cﬁ@lﬂy, 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 (step S2). Then, the intermediate-layer device 10 holds the respective
recognition result information having been acquired in accordance with a previously defined
10 class structure.
[6050]

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 C101-1 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 C101-2 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]



<Supplementary Notes> 5The 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 pregént invention will be described with reference to
Fig. 14. However, the present invention is not limited to the following configurations. [0057]
10(Supplementaybrssieeniian iformistiosprbciasing deviee 200 evinphsingiersong reeutfiftbatresult
acquiring means 201 for acquiring respective recognition result infom ation outputted by a plurality of

recognitiff@ngidascdirkspokddptk? L3cBXedHNBedHie rptsieC QUM A BBRCESSRM ALIE cogIMiantarget
data; and 15an integration recognition result outputting means 202 for outputting a new recognition

result obtained by Integrafin %ngkelsf%%‘%%%égﬁ%%d%%’étrensg'te'r%‘&%r stoéli‘g%’tﬁ)e%fﬁ‘}ﬂ thg pluality of
recognition engines, wherein: e recognition result a aumng means 201 1s configured to
acquire the respective recognition result information in a data format common to the plurality of
recognitidrCaigmeangd ofrbhh-théplurdiity s cagnitronidatinesaaiad fromdhistagreioi eepeARion
result outputting means 202 is configured to integrate the respective recognition result infon'anon
basgd ordbeni€ispesiiecerngrition ESulidniotrasiioppi2é andiRlidputas fheanalrasagritioRresult.

shown in Fig. 12 (step 53). In the example shown in Fig. 12, because the person identification
information of “Person-A” is common as shown by reference numerals C111-1, C112-2 and
C111-3 among all the recognition result information, the intermediate-layer device 10 integrates
the recognition results into one person identification information C121° represented by

10 “Person-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 S1); acquire recognition results from
the respective recognition engines (step 52); and synthesize 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



[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 infonnation include information it correspond to each other in accordance with a
predetermined standard, integrate the respective recognition result information and output as the new
recognitieeerssute {GE53restSonp wergnidgnNetalgirom thihainksavienionip ddbesding deistietieording
to Supplementary Note 1 or 2, comprising a definition information storing means for storing:
recognitigfuressti-dedinition infaemadienthahdeafinescafidiademat afdhatagagnitionrasdt sfapmation
acquired by the recognition result acquiring means from each of the plurality of recognition engines;
and integration definition 15information that defines an integration format in which the integration
recognition result outputting means integrates the respective recognition result infoiniation, wherein:
the recognition result acquiring means is configured to acquire the respective recognition result
informafi@PiH the data fonnat defined by the recognition result definition information; and 20the
integration recognition result outputting means is configured to integrate the respective recognition

resglt infonnation fiert ieaintag rtiemnihnat dafines oy the dotpgrationdelioisigntisforesatiomnangeautput
the new recognition result. 27
and held as described above to the application unit 30 (step S5).
10054]
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 1s 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



[0060] (Supplementary Note 4) The infonnation processing device according to any of
Supplementary Notes 1 to 3, wherein the recognition result information acquired by the recognition
result acquiring means 5from each of the plurality 8f5recognition engines is in a graph-structured or
tree-structured data format. [0061] (Supplementary Note 5) The information processing device
accordingtmiSumotieniamasy NotendidglearaisnmE@sthecreealiosdsult 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 integ@ggr recognition result outputting means is configured to integrate by relating 15 flow
information ot 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%‘h}éﬁiqﬁ‘@ﬁﬁ’é}tﬁﬁtﬁﬁng the recognition result information acquired from the object recognition
engine. [0062] 20 (Supplementary Note 6) The infoiniation processing device according to
Supgplementary Ngfevholwhereit of the exemplary embodiments disclosed above can be deseribed 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 folowing 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,



the recognition result acquiring means is configured to: acquire the recognition result 28 information
including location information representing a position of an object recognized from the recognition
target data by the object recognition engine and alsé representing a date and time when the object is
recognized, from the object recognition engine; and also acquire flow information of a predeteimined
object reodgnitrad F5dhe tieavreasoghition tesglét data by the flow Srecognition engine, from the flow
recognition engine; and the integration recognition result acquiring means is configured to, when
the flow[ingegmation acquired from the flow recognition engine includes information that corresponds to
the location infon iation acquired from the object recognition engine in accordance with a
predetermined standard, integrate by relating the flow information that is the recognition result 10
acquireé Irlg%efﬁgnﬁ%w réjégg ition engine with object information identified by the recognition result
information that is acquired from the object recognition engine and that includes the infouiiation
corresponding t@thdnbeaisivigienatior daveuteerlinhdawnpleoyiton réeiglt! JoubaEin the

(Supplementary Note 7) 15The information processing device according to Supplementary Note 2,

whereinintegrdhien’acognition resull AsgUifing MeABssisGafigee [ovaecH WiehpJesranritionfiesyt
information from a plurality of object recognition engines recognizing an object from the recognition

target datg,jp diferent secoaniionprocesses dsspeclively, ang the intearation recogniion yasul
outputting means Is configured to integrate by I entﬁ'E/)lng one object information ased on

respective object information that are the respective recognition result infoimation acquired from the

plurality SedHraEBtree stpntland cingraede AhritesRpti trécsemnidengabniymeation and output as the

new recognition result.
[6059]
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.



[0064] (Supplementary Note 8) The information processing device according to Supplementary Note 7,
wherein: the recognition result acquiring means is configured to acquire the recognition result 5 infoi
ination including object candidate infounation repr %nting a candidate of an object recognized from
the recognition target data by each of the plurality of object recognition engines, from each of the
pluralityl8Pebject recognition engines; and the integration recognition result acquiring means is
configured to identify object information that corresponds to each other in accordance with a
predetelifinpplstandardNokhe) 10respective object candidate infoiation acquired from the plurality of
object recognition engines, and output as the new recognition result. [0065] (Supplementary Note 9)

2 recoqnition roa A L BT oS S Gt Sitporied
by a plurality of recognition engines executing different recognition processes on recognition target
data; arfherein thihppegraionieselghicsm sBsnleetpatihy tedssIprbathireiig cnefne ceition
20result obtained by integrating the respective recognition result infounation acquired from the plurality
of recoghiereRMgIIaEe plurality of recognition engines is in a graph-structured or tree-structured data
format.
[00611
(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 information
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



the computer program also comprising instructions for: 30 causing the recognition result
acquiring means to acquire the respective recognition result information in a data format common to
the plurality of recognition engines, from the pluraligygof recognition engines; and causing the
integration recognition result outputting means to integrate the respective 5recognition result
informaiieioiagieen dpcibidirgdpeetioe reicogalion iRpseleniieti fapiontmndod @b absthecogvized dbgition
result. [0066] (Supplementary Note 10) The computer program according to Supplementary Note 9,

comprisipg iR petion s.fokt Ak SAYINTJIhRINFEL BHitd A REQATIINA RSy HepIRIHERG MBANSOtMBEN the
respective recognition result information include infoimation that correspond to each other in

accorda‘rl}?lenwﬁjheaOBrggeItser;Q(i)rg)edist ndgard, i%te rete tthr% (}rgggﬁctiv% rec%gniggn aieguall'é irglficr)én%iwon and
output as the new re‘cogmtion resu ?3[0 8?1 1 fSudp emen rylﬁ%terﬁgﬁln information p‘ilocessmg

method comprising:
information 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 1s 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
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 mncludes 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 information that are the respective
recognition result information acquired from the plurality of object recognition engines, and

output the new recognition result.



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 data format common to the ;ﬁﬁrality of 20 recognition engines; and

integrating the respective recognition result infoimation based on the respective recognition result
infonnati8Rt4dquired from the plurality of recognition engines, and outputting 31 as a new recognition
result. [0068] (Supplementary Note 12) The infoiniation processing method according to
Supplen@ripryniater: Naemprising: 5 integrating the respective recognition result infonnation and
outputting as the new recognition result, when the respective recognition result infonnation include

infoimation corresponding to each other in, accordan ith & _predetermin tandard. J0069]
%ﬁﬁ?lﬂ%‘ég&%iﬁ%\ﬂ p.I’OCGSSlnﬁr&nggg d COIC(EH {0. gLP}:é@emen T %gotsea}nw%erel[n

(Supplementary Note nrinformation processing device tomprising: a’recognition result

acquiring means for acquiring respective recognition result information outputted by a plurality of

recognition engifSsTEXRELIIAY BifdicIRGEEBEnER o cesdbaue! riccagmiicnthergetsabionrigsult
5 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

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

the computer program also comprising instructions for:



an integration recognition result outputting means for outputting a new recognition 15result obtained by
integrating the respective recognition result infon'ag%n acquired from the plurality of recognition
engines, wherein: the recognition result acquiring means is configured to: acquire the recognition
result information including location information that represents a position of an object recognized from
the recognition &iaReAbE BGaaBhfECtFaHb GSRIHA A GHEYE B GITEIG dRcoriEREISRM Kprogption
recognition target data and also represents a date and time when the object is recognized, the
recognitiesule sulbriniaioiation heagfimat akenfaroaatcc drarphn dtihefpleradityt iy epggtioficenglres,
from the object recognition engine; and also acquire the recognition result information 32 including

flow inf%{mtiigg éﬁl%d%%%%&%r iglﬁgsogljﬁct recognized from the recognition target data by a flow

recognition engine recognizing a flow representing a trajectory of a predeteninned object from the
recognition target data, the recognition result information being in a data format common to the
plurality of recogAHFRESHGIHESSIREAT tHRE MW R SETIHICPHENGIHE S5a™S hénisagiatib redsghtifon
result acquiring means is configured to, when the flow information acquired from the flow recognition
engdine irchugas dnfessaiitiofoihadtcortespdndstie tkepeaatioreiptimadt oesalcduitechittm the objpot
recognition engine in accordance with a predetermined standard, integrate by relating the flow

informagg%m&sr@%égﬁ%im_resuIt acquired from the flow recognition engine with object
infoijuation identified by the recognition 10result information that is acquired from the object recognition

engine and that includes the information corresponding to the location information, and output as the
new rec%’rﬁ%n result. [0070]

(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 resuit.
[0067]
15 (Supplementary Note 11)
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 imformation 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



(Supplementary Note 14) An information processing device comprising: 15a recognition result
acquiring means for acquiring respective recognition result information outputted by a plurality of
recognition engines executing different recognitionEbJrocesses on ecognition target data; and an
integration recognition result outputting means for outputting a new recognition result obtained by
integratitfpthevr éesnsritienaesdhition result infonnation acquired from the 20plurality of recognition
engines, wherein: the recognition result acquiring means is configured to acquire the recognition
result infofiagtion including object candidate information representing a candidate of an object 33
recognized from the recognition target data by each of a plurality of object recognition engines

recognizi 2l Qﬁ? qgf nt recognition processes from the recognition target data, the
recognition result infdrmation being in a data fol u at common to the plurality of recognition engines,

from each of the plurality of object recognition engines; and 5Sthe integration reco%nition result
outputting mearﬁ&%&wﬁ%ﬁwﬁﬂ%&%ﬁ@weéﬁﬁwﬁ@g&ﬁéw}%ﬁwmfma{%ﬁk St UBREYPSBNds to

each other in accordance with a predeteunined standard in the respective object candidate information
acqiiired from thetpdwietity dfcobjeptaecognibeniengines;landfottptivasdie ceyueagyritidi: rasult.
[0071] 10In each of the exemplary embodiments, the computer program is stored in the storage device

or recorged in;a FOMRHET-HgRAabIe rreprding. @@&gﬂh&@&%&w PGSO ST 15 &,

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

memory.
ycorresponding 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 information 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



[0072] 15The present invention has been described above with reference to the exemplary
embodiments, but the present invention is not Iimit$g 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

inventioM®udtss Hp srfermptrRiAE tmecassERIR IR Fers uZph Aose trrsesmeRt EHasEASH in its
entirety by reference. DESCRIPTION OF REFERENCE NUMERALS [0074] 510intermediate-layer

device Blrecfighitienegnilioe enfdut acquiting gnitflRinstanseioiagscatiespondehseiudging Lirid
13output instance holding unit 14class structure holding unit
objept 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 acguiring 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
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

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
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

20  plurality of recognition engines, wherein:

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

information including object candidate information representing a candidate of an object



1015class structure registering unit 16class ID holding unit 21, 22, 23recognition engine 30application
unit 200information processing device 15201recog£1gion result acquiring unit 202integration
recognition result outputting means 211, 212, 213recognition engine 35 CLAIMS 1. An information
processing device comprising:  a recognition result acquiring means for acquiring respective
recognitietP e&ERE SR e beRe SRIGRMETSS) SR ramsrbifes dYRiabR eighisstacsegmilyuithT@ss
recognition processes on recognition target data; and

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

recognition result information 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 information 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 fo 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. 2011-031613, filed on February 17, 2011, the disclosure of which is



an integration recognition result outputting means for outputting a new recognition result obtained by
integrating the respective recognition result inform%tjlon acquired from the plurality of recognition
engines, wherein: 10the 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 BFPERYBISHBR SHgMES SaHEPLY bY THE f8&Sgration recognition result outputting means is
configured to integrate the respective recognition result infoiniation based on the respective
recognition result information, 15and output as the new recognition result. 2. The infounation
processing device according to Claim 1, wherein the integration recognition result outputting means is
configurgg ¢y PRI E RRSSHNG LRER IR KESY information include information that correspond to
each other in accordance with a 20predetermined standard, integrate the respective recognition result
information and output as the new recognition result. 36 3. The information processing device
accordirga%ﬂtlaim 1 or 2, comprising a definition information storing means for storing: recognition
result definition info,'anon that defines a data format of the recognition result infoimation acquired by
the ¥ecotfhition iesuthadigtdfimgemizans:from each of the plurality of recognition engines; and integration
definition infoimation

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 information processing device
15 201 recognition result acquiring unit
202 integration recognition result outputting means

211,212,213 recognition engine

20



5that defines an integration folHat 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 recoﬁnr’lition result information in the data format defined
by the recognition result definition information; and 10the integration recognition result outputting
means fsledhi§ured to integrate the respective recognition result information in the integration format
defined by the integration definition information, and output the new recognition result. 4. The
infoimation processing device according to any of Claims | to 3, wherein the 15recognition result
infoimation acquired by the recognition result acquiring means from each of the plurality of recognition

engines.is in a g{aph-stru%tured or tree-s&ructured data foimat. 5. The information processing device
Ll 11 15f0 ation pﬁ(q)Cf:SSll’l CVIiCe comLﬁ)rlsm .. . . .
according to Claim 2, wherein: the recdgnition result acquiring means is configured to acquire the

recognition result 20 information from an object recognition engine that recognizes an object from the
recognition targat FREGERIIH TewWlie CEHRITIBE cREMME that R S esPRR Y& precemtiHea Tesjdttory of
a predetermined object from the recognition target data, respectively; and 37 the integration

recognitipmastiiouipytitng reeanspisedinfiovf addogiiitagr ata diycre lating oy daferoatiarghiion
predeteimined object with object information and output as the new recognition result, the flow

ol PSR ELgatenccaurd fom e fo reconion enine,and e
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:
10 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; and
the integration recognifion result outputting means is configured to integrate the

respective recognition result information based on the respective recognition resnlt information,

15  and output as the new recognition result.

2. The information processing device according to Claim 1, wherein the integration
recognition result outputting means is configured to, when the respective recognition result
information include information that correspond to ecach other i accordance with a
20  predetermined standard, integrate the respective recognition result information and output as the

new recognition result.



5acquired from the object recognition engine. 6.The information processing device according to Claim
5, wherein: the recognition result acquiring means is configured to: acquire the recognition result
information including location infoiniation represenﬂ?’nag a position of an object recognized from 10 the
recognition target data by the object recognition engine and also representing a date and time when
the objedt is recoBRizHAITIIANTESEIEBIT dCOHisitRSHBAGE &0 digiBIsh AcuremivirEcH PRIHYT a
predetermined object recognized from the recognition target data by the flow recognition engine, from
the flowirdengnitian enginenant the istegiatiercogatgnitieeur tdfiagauiringmeais ishaoatigueed: to,
when the flow 15 information acquired from the flow recognition engine includes information that
correspqngds I ion.informati i gﬁ t i egognition.engine | ﬂjﬂ%cewith
m prece e R s
acquired from the flow recognition engine with object information identified by the recognition result
informafRives f 9&aeafiiebt ﬁ%%%?ééﬁ?@%&%ﬂﬁcﬁﬁl@ﬁﬁﬁﬁé%&lfﬁgﬁ%ﬂ%%ﬁﬂﬁénszﬂﬁﬁﬁéﬂbn
corresponding to the location information, and output as the new recognition result. 7.The information
prosessihg diefices arcaigingtionClainma? invihéreln thd8ntegrition ecogniiitvn result acapiting: means is
configured to acquire the recognition result information from a plurality of object recognition engines

recognigﬁ%sﬂegqmggﬁgaﬂ;@régggg%@peg%qgﬁ;fg%g&gif&q{g@{r{ecognition processes, respectively;
and ate : . i ) rem.

integration recognition result outputting means is configured to integrate by 5identifying
one object information based on respective gbject information that are the respective recognition result
infoliteflon acquifd FRSRFIRECBILTETRY of SBIERIG e BUGHRICN PR8N ShdbAftitHe Rew RsBEtHifion
result.
recognition result information in the data format defined by the recognition result definition

information; and
10 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.

4, The information processing device according to any of Claims 1 to 3, wherein the
15 recognition result information acquired by the recognition result acquiring means from each of

the plurality of recognition engines is in a graph-structured or tree-structured data format.

5. The information processing device according to Claim 2, wherein:
the recognition result acquiring means is configured to acquire the recognition result
20  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



8. The information processing device according to Claim 7, wherein: 10the recognition result acquiring
means is configured to acquire the recognition resglginfoimation 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 recodifitiBisSEAIAR AECRARHGRISENE L EORHRE FRERS g BfEdOTB R M Y riHRS

corresponds to each other in accordance with a predetermined standard in the respective object
candidafk infaifibatiar acqdire gitoetcthereldiralijycofwohje cbjeco gritiomengined, anguuipuhasntve new
recognition result. 9. A computer program comprising instructions for causing an information

processing 20A8Ge SRl mBiRERAN AN SRUILACANIIDG MERISTOrACAUIIIG (SaRerle

recognition result information outputted by a plurality of recognition engines executing different

recognition 39 processes on recognition target data; and _an integration recognition result
outputtiflF SRS FORBIHRR AREES Ao hscebivticr RemationanRg thy TRIagRAHMG THieliugnyion
recognition result information acquired from the plurality of recognition engines, 5the computer
proframajsoebfnprishtgpinstiuetiogs fiort engineausing the recognition result acquiring means to
acquire the respective recognition result information in a data format common to the plurality of
recognition engines, from the plurality of recognition engines; and

6. The information processing device according to Claim 5, wherein:
the recognition r@:suit acquiring means is configured to: acquire the recognition result
information including location information representing a position of an object recognized from
10 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
15 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
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

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

7. The information processing device according to Claim 2, wherein:



causing the integration recognition result outputting means to integrate the respective 10recognition
result information based on the respective recognitgoip result information and output as the new
recognition result. 10. The computer program acc¢ording to Claim 9, comprising instructions for
causing the integration recognition result outputting means to, when the respective recognition result

15information ifBRISEHEISHRRTSHHA SCEBITEEBITETD 8ot Baterdntaccsitsh e iR aprsadistHined
standard, integrate the respective recognition resultion and output as the new recognition result.  11.
An inforimAittentisacéssaing mkthadd/compbigistgrédaativringnraspe civegréepgnitiombgsultiinfairtiation
outputted by a plurality of recognition engines executing different recognition processes on recognition

target daja, Ingiesarciva esORRION R INIGIRIARRE NG AAR [k ot common to the

plurality of 40 recognition engines; an

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

8. The information processing device according to Claim 7, wherein:

10 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

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

respective object candidate information acquired from the plurality of object recognition engines,

and output as the new recognition result.

9. A computer program comprising instructions for causing an information processing
20 device to realize:
a recognition result acquiring means for acquiring respective recognition result

information outputted by a plurality of recognition engines executing different recognition



integrating the respective recognition result information based on the respective recognition result
information acquired from the plurality of recognition engines, and outputting as a new recognition
result. 12.The information processing method acco%aing to Claim 11, comprising: integrating the
respective recognition result information and outputting as the new recognition result, when the
respectRROeEsE ARG PEBIOMMIsTEshta:iAtfLde information corresponding to each other in
accordance with a predetermined standard. 10 15

an integration recognition result outputting means for outputting a new recognition

result obtained by integrating the respective rscognition result information acquired from the
plurality of recognition engines,
5 the computer program also comprising instructions for:
causing the recognition result acquiring means to acquire the respective recognition
result information in a data format 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
10 recognition result information based on the respective recognition result information and output

as the new recognition result.

10. The computer program according to Claim 9, comprising instructions for causing the
integration recognition result outputting means to, when the respective recognition result
15 infonnationl 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.

11. An information processing method comprising:
20 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 data format common to the plurality of
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15

20

40
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

as a new recognition result.

12. The information processing method according to Claim 11, comprising:
integrating the respective recognition result information 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.



