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[Fig. 2]
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[Fig. 5]
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[Fig. 6]
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[Fig. 9]
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[Fig. 10]
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[Fig. 11]
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[Fig. 12]

[Fig. 13]
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MAGE TRANSMISSION DEVICE, IMAGE TRANSMISSION METHOD, IMAGE
TRANSMISSION PROGRAM, IMAGE RECOGNITION AND AUTHENTICATION SYSTRM,
AND IMAGE RECEPTION DEVICE

CROSS REFERENCE TO RELATED APPLICATION
{O001]
Friority is claimed on Japansese Falent Application No. 2012-160453, filed July 19, 2012,

the content of which is incorporated herein by reference.

BACKGROUND
fechnical Feld
D002}

The present invention relates 10 an image recognition/authentication system that
performs recognition and/or authentication of conlinuousiy inpul images, an image fransmission
device and an image reception device that constitule the image recognition/authentication
system, an image transmission meihod, and an image transmission program.

Related Art
{0003]

As an image recognition/authentication system that includes a camera and a server in
the related art, there s Known an image recognition/authentication system that transmils an
image oblained by photographing in the camera 1o the server, and performs a recogniion
process andg/or an authentication process (heremnafier, referred o as &
recognition/authentication process’ of an object based on the image in the server. For
exampie, there 18 kKnown an image recognition/authentication system in which a person is
photographed with a monitoring camera, delection of a recognition target (face), determinaglion of
age or gender, personal  authentication, and the Ilike are performed as a8
recognition/authentication process.

{0004}

in the related ari, conlinuous images (moving images) are pholographed with a camera

{0 generate a plurality of the continuous images, all of the images are transmiited 10 a server, and

the recognition/autheniication process 18 performed on a server side with respect 1o all of the

images {frames) thal are received.  In this manner, when ail of the images are fransmitied o the
server to perform the recognition/authentication process of the images, a transmission amount of

the images increases, and thus a locad applied {© the network increases. in addition, a
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processing icad of the server increases, and a capacity for accumuiating the images received by
the server increases.  As a resull, the cost of (he server increases.
0005

in contrast, a lechnoiogy in which a delection process of a recognition farget s
performed on a camera side with respect 1o the plurality of continuous images, and only images
in which the recognition target is detecled are transmilted {0 a server 18 suggesied. in this
manner, when only the images in which the recognilion target is detected are transmitied from
the camera 10 the server, the above-described network ioad and the cost of the server may be
reduced.
{0006

Furthermore, as a technoiogy of reducing the network {oad and the cost of the searver, 3
technology in which the detection process of the recognilion target is performed on a camera
side with respect o fhe pluraiily of continucus images, and among the images in which the
recognilion fargel is detected, only the best image is selected and is fransmitied {0 the server is
sugoested (for exampie, Japanese Palent Nos, 3727788, 4208450, 4021873, and 4377472).
According (o this technology, sincg the number of images {0 be fransmitied from the camera side

o the server may be limited, the nelwork ioad and the cost of the server may be further reduced.

SUMMARY
{0008]

However, in the related art, since the images ihat are selecled on the camera side and
are transmitled to the server are nol necessarnly images that are suitabie for the
recognition/authentication process in the server, when the number of images that arg transmitfed
from the camera {o the server and are subjecied 10 the recognilion/authenticalion process s
limited, there is a problem in ihat accuracy of recognition/authentication decreases.

{0004

In  addition, along with the request for no decrease in accuracy  of
recogniion/authenticalion as described above, there is also a reguest for reducing the network
l0ad and the cost of the server.

{0010

The invention has been made in consideration of the above-described problems, and an
object therecot is 0 reduce a nelwork ioad and ifhe cost of a server in an image
recognition/authentication system which transmils images obtained by pholographing in a

camera 10 a server, and performs a recognition/authenticalion process of an object based on
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images in the server.
0011]

in  addilion, another object of the mvention s 1o provide an  imags
recognition/authentication system which fransmils images oblained by pholographing in a
camera 10 a server, and performs a recognition/authentication process of an object based on
images in the server, and which is capabie of reducing the nelwork load and the cost of the
server, and suppressing a decrease in accuracy of recognition/authentication due {0 the
reduction.

{0012]

According 1o an aspedct of the invention, there is provided an image transmission device
inciuding. an image input unit that inputs a plurality of continuous images; a data amount
reduction unit that reduces an amount of data of the plurality of images that are input to the
image input unit, and generates a data amount reduced image; and a transmission unit that
fransmiis the data amouni reduced image {0 an image receplion device that performs a
recognition/authentication process with respect {o {he data amount reduced image. The data
amount redguction unit reduces the amount of data of the plurality of images by a reduction
method corresponding to the recognition/authentication process that is performed in the imags
reception device.

(0013]

in addition, according {0 another aspect of the invention, there is provided an image
fransmission method incliuding: an image input step of inpulting a plurality of conlinuous images,;
a data amount reduction step of reducing an amount of dala of the plurality of images that are
input, and generaling a data amount reduced image; and a transmission step of transmitting the
data amount reduced image o an  image reception device that performs 3
recogrition/authentication process with respect to the data amount reduced image.  in the data
amount reduction step, the amount of dala of the plurality of images Is redguced by a reguction
method corresponding to the recognition/authentication process thal is performed in the image
reception device.

0014]

According o still another aspect of the invention, there 8 provided an image
fransmission program that allows a computer {0 funcltion as: an image input unit that inputs a
piuraiity of continuous images; a data amount reduction unit that reduces an amount of data of
the plurality of images that are input o the image input unit, and generales a data amount

reduced image; and a fransmission unit {hal fransmits the data amount reduced image 10 an



S

10

10

20

36

image reception device that performs a recognition/authentication process with respect 10 the
data amounireduced image.  The dala amount reduction unit reduces the amount of data of the
piurality of images by a reduction melhod corresponding o the recogniion/auihentication
process that is performed in the image reception device.

{O015]

in addiion, according {o stili another aspect of the invention, there is provided an image
recognition/auineniicalion system ncluding an image fransmission device, and an image
receplion device. The image transmission device includes an image inputl unit that inpuls a
pitrality of conlinuous images, a dala amount reduction umt ihal reduces an amount of data of
the pluralily of images that are input to the image inpul unif, and generates a dala amount
reduced image, and a transmission unit that transmils the data amount reduced image o the
image reception gevice.  The image receplion device inciudes a reception unit that receives the
dala amount reduced image transmitted from ithe iransmission unil, and 3
recognilion/authenticalion processing unif that performs a recognition/authenticalion process
with respect {o the dala amount reduced image received in the receplion unit.  The dala amournt
reduclion unit reduces the amount of dala of the plurality of images by a reduction method
corresponding o the recogniion/authentication process that is periormed in the
recognition/authentication processing unit,

{0016]

According to still another aspect of the invention, there Is provided an image receplion
device including: a reception unii that recelves an image transmitted from an image fransmission
device, a recognition/authentication processing unit thal performs a recognition/authentication
process with respedct o the image received in the reception unit; and a transmission unil that
fransmits mode information of the recognilion/authentication process that is performed in the
recognition/authentication processing unit (o the image ransmission device.

{0017

According to still another aspect of the invention, there Is provided an image reception
device including: a receplion unit that receives an image transmitied from an image ransimission
device, a recognition/authenticalion processing unit that performs a recognition/authentication
process with respect (0 the image that is received in the reception unit; a storage unit that stores
correspondence between mode information of the recogniion/authentication process that is
performed in the recognition/authentication processing unil, and an image generation method of
generaling an image; an image generation control unit that determines {he image generation

method wilh reference 1o the storage unil according o mode information that is set; and &
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fransmission unit that transmits information indicating the image generation method detarmingd
in the mage genegration control unit 1o the iImage ransmission device.
0018}

As described below, other aspecis are present in the invenlion. Accordingly, the
disciosure of ihe inveniion is infended 10 provide parts of ihe invention, and s not inlended {0
limit scope of the invention that is described and claimed herein.

{001Y]

According to the invenlion, since the amount of data of images that are transmitied from
the image transmission device {0 ihe image receplion device is reduced by a method according
i the recognition/authentication process, the nelwork load and the cost of a server may be
reduced, and a decrease in accuracy of the recognition/authentication process due o the

reduction of the amount of data may be suppressed.

BRIEF DESCRIPTION OF DRAWINGDS
(0020]

Fi(s. 115 a block diagram iliustrating a configuration of an image transmission device
according 1o an embodiment;

e, 2 18 a block  diagram  dlusiraling  a  configuralion of  an  image
recognition/authentication system according 1o the embodiment;

FiG. 3 is a block diagram tustraling a configuration of an image receplion device
according 1o the embodimeni;

Fia. 4 18 a diagram iliustrating a display exampie of analysis resuils according o the
embodiment;

FiG. & s a diagram ilustrating designation of mode informalion from the image
receplion device with respeci to the image transmission device aecording 1o the embodiment;

i, 6 1S a graph illustrating an exampie of a relation between resolution (the number of
pixels) and accuracy of recognition/authentication according o the embodiment;

i, 7 IS a table usirating an example of a table thal is stored in a parameter storage
unit according o the embodiment,;

Fils. 8 is a flow diagram of an image transmission method in the image ransmission
device according to the embodiment;

. 9 is a flow diagram ilustrating a band component deteclion process in a band
component detection unit according to the embodiment;

FiG. 10 is a fiow diagram illustrating an image data amount reduction process in an
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image data amount reduction unit according o the embodiment;

F1G. 11 is a diagram lusiraling parametler designation from the image receplion device
with respect {0 the image fransmission device according 1o the embodiment;

Fia. 12 18 a diagram jllustraling another example of the system configuration of fhe
image recognition/authentication sysiem according 10 the embodiment; anag

F1(G. 13 18 a giagram Hiustrating still another example of the sysiem configuralion of the

image recognition/authentication system according {0 the embodiment.

DETAILED DESCRIPTION
({0021}

Hereinafter, the invention will be descriped in detall.  The following embodiment s a
simpie exampie of the invenlion, and may be modified inlo various aspecis. Accordingly, the
following specitic configuration and funclion are not intended 0 Himit claims.  in this specification,
a ferm of “recognition/authenticalion” i used 1o represeni meaning of recognilion and/or
authentication’.

0022

An image transmission device of the embodiment is configured o include an image
input unil that inputs a pluraiity of continuous iImages, a data amount reduction unil thal reduces
an amount of data of the plurality of images that are input 1o the image input unil, and generates
a data amount reduced image, and a transmission unit that transmits {he dala amount reducsad
image o an image reception device that performs a recognition/authentication process with
respect (o the data amount reduced image. The data amount reduction unil reduces the
amount of daia of the pluralily of images by a reduclion method corresponding to the
recognifion/authentication process that 1s performed in the image reception device,

{0023]

According to this configuration, since the amount of data of images that are transmitieg
from the image transmission device o the image reception device s reduced by a method
corresponding 1o the recognilion/authentication process, the network load and the cost of a
server may be reduced, and a dgecrease in accuracy of the recognition/autheniicalion process
due o the reduclion of the amount of dala may be suppressed.

{024}

in the image transmission device, the data amouni reduction unif may reduce the

amount ¢f dala of the pluraiily of images by selecting parts of images among the plurality of

images with a reference corresponding (o the recognilion/authentication process that is
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performed in the image receplion device.
({0025

According o this configuration, since paris of images are selecied among a piuralily of
images input {o the image input unit, the network load and the cost of a server may be reduced
compared 1o a case of transmitting all of the images inpuf 1o the Image input unit,  In addition,
since the image selection 8 performed wilh a relerence corresponding o the
recognifion/authentication process, a Jdecrease in accuracy of the recognifion/authenticalion
process  due 1o hmitation ¢of the number of Images thalt become a larget of ihe
recognition/authentication process in the image recephion device may be suppressed.

(0026]

in the image transmission device, the data amount reduction unit may reduce ihe
amount of dala of the pluralily of images by trimming a region of the plurality of images or the
parts of images selected among the plurality of images, the region corresponding o the
recognition/authentication process performed in the image receplion device,

(0027]

According o this configuration, since the rimming is performed with respect 10 the
piuralily of images or parts of images selecied among the piurality of images, the amount ¢f data
s reduced compared {0 a case of ransmitting the enlirely of the images input {0 the image inpud
unit, and thus the network locad and the cost of a server may be reduced.  In addilion, since the
frimming 15 performed by a method corresponding o the recognition/authenticalion process, a
decrease in accuracy of the recognition/authentication process due to ihe reduction of the
amount of dala may be suppressed.

[0028]

in the image transmission device, the data amount reduction unit may reduce the
amount of dala of the plurality of images by extracling a band component of the plurality of
images or the paris of images selected among the pluraiity of images, the band component
corresponding o the recognition/authenticalion process performed in the image reception
device.

{0024

According to this contiguration, since a part of band component s extracied wilh respect
to the plurality of images or the parts of images selecled among the plurality of images, ihe
amount of dafa is reduced compared 10 a case of fransmitling the entirely of band component of
the images input {o the image input unit, and thus the nelwork icad and the cost of a server may

pe reduced. in addition, since the pand component that is extracied is a band component
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corresponding o the recogniion/authentication process, a decrease in accuracy of the
recogrition/authenticalion process gue o the reduction of the amount of gata may be
suppressad.

{0030}

in the image transmission device, the data amount reduction unit may reduce the
amount of data of the pluraiily of images by converting resolution of the plurality of images or the
paris of images selecled among the plurality of images 1o resolution corresponding 1o the
recognition/authentication process perfiormead in the image receplion devices.

{0031}

According to this configuration, since the plurality of images or the paris of images
selected among the plurality of images are supjecied {0 resoiution conversion (compression), the
amount of data is reduced compared 0 a case ¢of ransmitling the images input o the image
input unit without performing resolulion conversion (comprassion), and thus the network load
and the cost of a server may be reduced. In addilion, since the resoiution conversion is
performed {0 resolulion corresponding to the recogniion/authentication process, an excessive
decrease in accuracy of the recognition/authentication process dueg to the reduction of the
amount of data may be suppressed.

{0032}

in the image transmission device, the data amount reduction unit may reduce the
amount of dala of the plurality of images by encoding the pluraiily of images or fhe parts of
images selected among the pluralily of images in an encoding rate corresponding o the
recognition/authentication process performed in the image reception device.

{0033]

According to this configuration, since the pluralily of images or the parts of images
selected among ine piurality of images are encoded, the amount of dala is reduced compared 1O
a case of transmitling the images input to the image input unil without performing encoding, and
thus the network ioad and the cost of a server may be reduced.  In addition, since the encoding
s performed in an encoding rate corresponding to the recognition/authentication process, an
SXcessive decrease in accuracy of the recognilion/atthentication process aue {0 the reducton of
the amount of data may be suppressed.

{034}

1he image fransmission device may further include a reception unil thal receives mode

information of the recognition/authenticalion process performed in the image reception device, 3

storage unit that stores correspondence befween the mode information and the reduclion
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method, and a reduction control unit that determines the reduction method corresponding {o the
mode informatlion received in the reception untt with reference {0 the storage unil. The data
amount reduction unit may generate the dafa amount reduced image according to the reguction
method determined in the reduction control unit.

{0035

According to this configuration, the image ansmission device receives ine mode
information of the recognition/authentication process from ihe image receplion device, the
amount of data of the images is reduced by a reduclion method corresponding io the mode
information, and a data amouni reguced image 18 generaled.  Accordingly, a decrease in
accuracy of the recognition/authentication process in the image receplion device may be
suppressead.

{0036}

The image transmission device may further include a receplion unit thal receives
information indicating the reduction method.  The data amount reduction unit may generale the
data amount reduced image according to the reduction method indicated by the information
raceived in the reception unit.

{0037}

According to this configuration, the image transmission device receives the information
indicaling the reduction method from the image reception device, and the amount of data of the
images s reduced by ihe reduction method (o generale g dala amount reduced image.
Accordingly, a decrease in accuracy of ihe recognition/authentication process in the image
reception device may be suppressad.

({0038]

An image fransmission method of the embodiment inciudes an image input siep of
inputling a plurality of continuous images, a data amount reduction step of reducing an amount of
data of the plurality of images that are input, and generating a data amount reduced image, ang
a Iransmussion step of transmitling the data amount reduced image o an image reception device
thal performs a recognilion/authentication process with respect {0 the data amount reduced
image. in ihe dala amount reduction slep, the amount of data of the plurahty of images is
reduced by a reduction method corresponding o the recognition/authenticalion process that is
performed in the image receplion device.,

{003Y]
According 1o this contiguration, since the amount of data of images transmitied from the

image fransmission device {0 the image reception device is reduced by a melhod corresponding
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{o the recognition/authentication process, the network load and the cost of a server may be
reduced, and a decrease in accuracy of the recognition/authentication process due o the
reduction of the amount of dala may be suppressed.

3040

An image transmission program of the embodiment 1S an imageg ransmission program
alowing a computer {0 funclion as an image nput unit that inputs a pluraiity of continuous
images, a data amount reduction unit that reduces an amount of data of the plurality of images
that are input {0 the image inpul unil, and generates a dala amount reduced image, and a
fransmission unit that transmits the data amount reduced image 1o an image receplion device
thal performs a recognition/authentication process with respect {o the data amount reduced
image. he dala amount reduction unit reduces the amount of dala of the plurality of images by
a reduction method corresponding 10 the recognition/authenticalion process that is performed in
the image receplion device.

{0041]

According 1o this conhiguration, since the amount of gata of the images transmiited from
the image ransmission device to the image reception device is reduced by a methog
corresponding 0 the recognition/authentication process, the network load and the cost of a
server may be reduced, and a gecrease in accuracy of the recognition/authentication process
due 1o the reduction of the amount of dala may be suppressead.

0042]

An image recognition/authentication system of the embodiment 8 an imags
recognition/authentication sysiem including an image transmission device and an image
reception device. The image ransmission device is configuraed {0 inciude an image inpuf unit
thatl inputs a plurality of conlinuous images, a data amount reduction unit that reduces an amount
of data of the pluraiily of images that are input to the image inpul unil, and generales a data
amount reduced image, and a transmission unit that transmits the data amount reduced image {o
the image receplion device. The image receplion device is configured o incliude a reception
unit that receives the data amount reduced image transmilted from the transmission unit, and 3
recognition/authentication processing unit that performs a recognition/authenticalion process
with respect 10 the data amount reduced image received in the reception unil.  The data amount
reduction unit reduces the amount of dala of the plurality of images by a reduction method
corresponding {0 fhe recognition/authentication process thal s performed in the

recognition/authentication processing unit,

10043]
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According o this configuration, the amount of data of images transmilled from the
image ransmission device {0 the image reception device s reduced by a methogd corresponding
o the recognition/authentication process, the network icad ang the cost of a server may D&
reduced, and a decrease in accuracy of the recognition/authentication process due o the
reduction of the amount of data may be suppressed.

0044]

An image reception device of the embodiment is configured {0 inciude a reception untt
that receives an  image ftransmitled from an  image transmission device, a
recognition/authentication processing unit that performs a recognition/authenticalion process
with respect o the image received in the receplion unit, and a transmission unil that transmils
mode  information of the recognition/authentication process that 18 performed in the
recognition/authentication processing unit o the image transmission device.

{3045]

According 1o this  configuration, since the mode information of  the
recogrition/authentication process is transmitted (o the image transmission device that transmils
the images, the Image fransmission device may generate an image by an image generation
method corresponding o the mode information.  Accorgingly, a decrease in accuracy of the
recognilion/authentication process in the recognition/authentication processing unit may be
suppressead.

10040]

An image reception device of ancther embodiment is configured {0 include a receplion
unit  that receives an image transmifled from  an  image tansmission device, a
recognilion/authentication processing unif that performs a recognition/authentication process
with respect {0 the image thal 18 received in the receplion unil, a slorage unit that stores
correspondence between mode information of the recognition/authentication process that is
paerformed in the recognition/authentication processing unit, and an image generation methog of
generaling an image, an image generalion control unit that delermines the image generation
method with reference o the storage unit according o mode informalion that 8 set, and 3
fransmission unit that transmits information ndicating the image genegration method delermined
in the image generation control unit to the imags transmission devics.

3047

According o this configuration, sincg an image generafion method corresponding o

mode information of the recognition/authentication process is notified o the image ransmission

deviceg thal transmiis images, the image fransmission device may generate images according {o
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the Image generalion melhod. Accordingly, a decrease in  accuracy of fihe
recognifion/auvthenticalion process in the recognition/authentication processing unit may be
suppressad.

13048}

Hereinafter, the image recognition/authentication system of the embodiment ¢of the
invention will be descnbed with reference (o the drawings. FIG. 2 ilustrales a plock diagram
Hitstrating a configuralion of the image recognition/authentication system of the emboaiment of
the invention.  As Hllustrated in FIG. 2, an image recognilion/authentication system 100 includes
an image transmission device 10, and an image receplion device 20U, The image fransmission
device 10 and the image reception device 20 are connected {0 each other via the network NV,
and thus varicus pieces of data may be transmitied from the image tfransmission device 10 (o the
image recepiion device 20, or from fhe image receplion device 20 10 the image fransmission
device 10. Particuiarly, images are acquired by pholographing in the image fransmission
device 10, and the images are transmilled 1o e image receplion device 20. In the image
receplion device 20, a recognition/authentication process of a targst is periormed with respect {o
the images received from the image transmission device 10.

{0049]

in FiG. 2, the image transmission device 10 and the image receplion device 20 are

connected 1o the network NW by a wire, respectively.  However, the image ransmission dgevice

10 and the image receplion gevice 20 may be wirelessly conneclted 1o ihe network NVY.

Farticuiarty, in a case wherg the image ransmission devicg 10 158 made movabie, i is preferabie
that the image transmission device 10 be configured ¢ be wiralessly connected 1o ihe nelwork
NVY.
005U}

vwhen the following mode is sel, ihe image recognition/authentication system 100 may
ve used for vanous Kinds of usage. The image recognition/authentication system 100 s
applicable as a monifonng system, a markeling information collecting syslem, a vehicle
recognition system, and the like. For example, in the case of the monionng system, the image
fransmission device 10 s provided at a monitoring {argel site, the image receplion device 20 is
provided at a moniloring  center distant  from  the monitonng largst site, and
recognition/authentication of a face of a person thal is a monionng {argetl s performed.  In
addition, for example, in the case of the vehicie recognition system, the image transmission
device 10 is provided al a parking ot exit of facilities. The image receplion device 20 is

provided al a control room in the faciities, and is connected {0 a parking fee pavment device
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provided in the faciities. A recognition/authenticalion process of a vehicie number is performed
to perform opening and shutting of a gate of the parking ol exit.
10051]

Fia. 1 dlustrates a biock diagram lustrating a configuration of an image transmission
device that constiluies the image recognilion/authentication system of the embodiment of the
invention.  As lustrated in HiG. 1, the image transmission device 10 inciuges an image pickup
unit 11, an image input unit 12, a target delection unit 13, a target fracking unit 14, a data
reduction unit 15, a parameter storage unit 19, a reduction conirol unit 17, a reception unit 18,
and a fransmission unit 19, The image transmission device 10 is consliluled as a digital video
camera.

{0(52]

The image pickup unit 11 includes a lens, an aperture, an image pickup slement, and a
signat processing circuit,  The image pickup unit 11 photographs an object that is a target of the
recognition/authentication process, and generales images. The image pickup unil 17
photographs moving images, and generaies continuous {(for exampie, 30 frames per secong)
images.  The image pickup unil 11 oulpuis the generated images o the image inpuf unit 14,
{30583]

The image input unit 12 continuously input images that are oulput from the image pickup
unit 11, The farget deteclion unit 13 performs analysis with respect o the images input {o the
image nput unit 12 0 detect g predelermined recognition/authentication target (hereinafier,
referred 1o simply as target’). bExampies of the largel include a person, a face of the person, a
number plale of a vehicle, cioth, shoes, and the like. A specific target s designalted by the
reduction conirol unit 17 to be described later.  For the detection of the target, technologies in
the related art (for example, refer (o U.S. Falent No. 7483548, Japanese Palent No. 38930504,
and the like} may dDe used. Here, the conlenis of U5, Patent No. 7483548, Japanese Falent
No. 3830504 are incorporated herein by reference.

{0054]

The target tracking unit 14 tracks a target that is delecled by the {arget detection unit 13,
and integrales the same largets in a ime series direction.  For the tracking of the largel,
technoiogies in the related art (for exampile, refer to JP 2004-310281 A, Japanese Palent Nos.
3930504 and 4578804, and the like) may de used. Here, the contents of JF 2004-310281 A,
and Japanese Palent Nos. 3830504 and 4578864 are incorporaied herein by reference.

(0(55]

The dafa reduction unit 15 reduces an amount of dala of a pluraiity of confinuous
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images that are input, and generates a data amount reguced image.  The data reduction unit 15
reduces the amount of dala of images thal are transmitled from the image ransmission device
10U o the image reception device 20 by seiecting parts of images from the plurality of confinuous
mages, and reducing the amount of data of the selected images themselves.,  thatis, ihe dala
reduction unit 15 reduces the amount of dala of images that are transmitied from the image
fransmission gevice 10 to the image receplion device 20 by fransmifting only images that are
determined as a best shot {reducing the number of images hatl are transmilled) instead of
transmitling all of the plurality of images that are input {0 the image reception device 20, In
aadilion, with regard 1o the images that are transmilteqg, after the amount of dala of the images
themselives s reduced by the image transmission device 10, the images are transmitted o the
image receplion device 20,  Accordingly, according {o this configuration, the amount of data of
images that are transmitfed from the image transmission device 10 {0 the image reception device
2( 18 also reguced.

0056]

The data reduction unit 18 includes a best shot determination unit 151 as a configuration
that reduces the number of images that are transmifted, and an image data amount reguciion
unit 152 as a configuration that reduces the amount of dala of images themselves that are
transmilled. The pest shot determination unit 151 and the image data amount reduclion uni
152 reduce the amount of data of images that are transmitted by a reduction method suifable for
the recognition/authentication process in the image receplion device 20, respeclively.
Therefore, the image fransmission device 10 is provided with the parameter storage unit 1o, the
reduction control unit 17, and the reception unit 18.

{0057

The recepltion unilt 18 receives mode information ¢f the recogniion/authentication
process from ihe image reception device 20, The mode information corresponds {0 the
above-described varicus kinds of usage of the image recognition/authentication sysiem 100,
The mode informalion and various Kinds of reduclion paramesiers are stored in the parameler
siorage unil 16 in correlalion with each other.  The reguction control unit 17 reads out a
reduction parameler corresponding 1o the mode information received by the reception unit 18
from the parameter siorage unit 1o, and sets a paramester that 18 used for vanous Kings of
processes of the target detection unit 13 and the data reduction unit 15. A relalion belween {he
mode information and the reduction paramesier, and various Kinds of processes in which the

reduction parameter s used will be described later,

| 0053]
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1he pest shot delermination unit 151 includes a target feature analysis unil 153, a band
component delecltion unit 154, and an image selection unit 155, The target feature analysis unit
153 performs feature analysis with respect {0 a target that is defected in the farget deteclion unit
13, and caiculates a degree of reliability {for example, a face igentity), a direction of a target
obiect (Tor example, a direclion of a face), and the like., For ihe feature analysis, lechnologies in
the related art (for exampile, refer o JP 2005-227887 A, and the like} may be used. Hereg, the
content of JFF 2005-227957 A 18 incorporated herein by reference.  The bandg component
detection unit 154 delecis a band component that is regarded as important at the
recognition/authentication process performed in the image receplion device 20 according o the
reduction parameter set by the reduction control unit 17,
({0054

The image selection unit 155 selecis a best shot {best image) among a pluraiity of
images inciuding the same {arget based on resuils of feature analvsis by the larget tealure
analysis unit 153 and resuits of a band component detection by the band component detection
unit 154, and outputs the beast shol {0 the image data amount reduction unit 152 (hereinafter, an

image that is selecied by the best shol determination unil 151 is referred 10 as "selected image”™).

Specifically, it is determined that any one of the degree of reliability or direction that is oblained
oy the targel feature analysis unit 153, and the band component oblained by the band
component detection unit 154 s regarded as important 0 a cerain degree according o a
parameter sel by the reduction control unit 17, and an image is selecied with this determination
resull made as a reference.  For exampie, in a case where age delerminalion s performed as
the recognitionvauthenticalion process in the image reception device 20, the image seleclion uni
195 selecis an image with a reference In which an image including a ot of high-freguency
componenis than the direction of a face is regarded as imporiant.
006U}

The image data amount reduction unit 152 includes a necessary region extraction uni
158, a necessary dDand exiraction unit 157, a resoiution conversion unil 158, and an image
encoding unit 158, The necessary region extraction unilt 156 calculates and exiracts (irims) a
region, which is very suilable to perform ihe recognition/authentication process in the image
reception device 20, from the selecied image according to the reduction parameter sst by the
reduction control umit 17, The necessary dband extraction unit 157 caiculales and extracis a
pand, which is very suifable 1o perform the recognition/authentication process in the image
receplion device 20, from the seiected image according to the reduction parameter set by the

reduction conirol unift 17, The resolution conversion unit 158 performs resolution conversion
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(resizing) of the selected image according 1o the reduction parameter set by the reduction control
unit 17 s0 as to oblain the minimum resolution (Iihe number of pixels) that is necessary o perform
the recognition/authenticalion process in the image reception device 2U.  The image encoding
unit 159 encodes the seiected image according o the reduction parameter set by the reduction
control unit 17 s0 as 1o oblain the minimum gncoding rate that 1S necessary {0 perform the
recognition/authentication process in the image reception device 24,

0061]

The transmission unit 19 ransmits the image output from the data reguction unit 15, and
auxiliary information related {0 the image 1o the image reception davice 20.  As descrived above,
images that are transmilted to the image reception device 20 by the transmission unit 19 are
images (data amount reduced images) in which an amount of data is reduced by selecting paris
of images from the plurailily of images that are continuously input 1o the image input unit 12 from
the image pickup unit 11 as selecied images, and by performing tnimming, resizing, and encoding
with respect 1o the selecied images.  In this manner, in the image ransmission device 1U, since
parts of images are selecied from the plurality of images, and a process {Irimning, resizing, and
encoding) of reducing the amount of data of the selected images themseives is performed, the
amount of data of images thal are transmitled from the image transmission device 10 {0 the
image receplion device 20 may be reduced. Accordingly, a load of the nelwork NW and 3
processing icad of the image reception device 20, or a necessary capacity of a database may be
reduced.

0002

On the other hand, in the best shot determination unit 1581, an image that is suitable for
the recognifion/authenticalion process of the image receplion device 20 is selecied. In the
inimming by the image dala amouni reduction unit 152, a region that 18 necessary for the
recogrition/authentication process of the image receplion device 20 is exiracied. in the resizing
and encoding by the image data amount reduction unit 152, reduction of the amount of data is
performed {0 a certain degres that is necessary for the recognition/authentication process of the
image receplion  device 20, Accordingly, a decrease in  accuracy of the
recognition/autheniicalion process in the image receplion device 20 may be suppressead even by

the reduction of the amount of dala by the best shotl determinalion unit 151 and the image dala

amount reduction unit 182.
{00 3]
FiG. 3 llustrates a block diagram illustrating a configuration of the image reception

device 20. As Hlusiraled in FiG. 3, the image receplion device 20 includes a reception unif 21,
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an image decoding unit 22, a target analysis unit 23, a database 24, a mode sslting unit 25, and
a transmission unit 2o,  The mimage receplion device 20U 18 consiituled as an imags
recognition/authentication server that is connecled 1o the image transmission device 10
constituted as a digital video camera.

{0004

The reception unil 21 receives each of the dala amount reduced images and auxiiary
information of the images which are transmilled from the fransmission unit 19 of ihe image
fransmission device 10. The image decoding unit 22 decodes the images thatl are recsived.
The largetl analysis unil 23 analyzes the decoded image and ine auxiliary informatlion, andg
performs the recognition/authentication process of a  larget txamples of the
recognition/authentication process herein nciludes recognition of age ang gender from a face of
a person, authentication of specific person from the face of the person, recognition of the number
piate of the vehicle, and the like. The dalabase 24 reserves the images thal are decodead by {he
image decoding unit 22, and analysis resulls that may be obtained in the target anaiysis unit 23.
(0065]

As filustrated in FiG. 3, a resull dispiay device 30 is Turther connected {o the image
receplion device 20.  For exampig, the resull display device 30 is a liguid crysial digplay pansi,
and displays the images and/or the analysis resuils which are reserved in the dalabase 24, HiG.
4 flustraies a diagram iusiraling a dispiay example of the analysis resuills.  In the exampie of
F1G. 4, a face of a person is sel as a largel, and age and gender thereol are recognized, and
statics thereof are llusirated as a graph. When the image pickup unit 11 is provided al a store,
and these analysis resulls are used, utilization for marketing activilies is possipie al the store.
(0066]

Returning o FiG. 3, the mode selting unit 28 sels a mode of the
recognition/authenticalion process that is performed in {he larget analysis unit 23, The target
analysis unit 23 performs the recognition/authentication process according o the mode set in the
mode seiting unit 25, The fransmiussion unit 26 ransmits information (mode information)
indicaling the mode setin the mode setling unit 25 10 the image transmission device 10.

0067
(. 5 llustrales a diagram iliustraling designation of a mode from the image reception

device 20 with respect 10 the image transmission device 10.  As illustrated in FI(. 5, mode

information is transmitted from the image receplion device 20 1o the image fransmission device
10.  As described above, the mode information that is transmitied is received by the reception

unit 18 of the image transmission device 10, and i1s used for a control in the reduction control unit
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17.  In the data reduction unit 15, the data amount reguced image is generated by a reduction
method according {0 the mode information.  The dala amount reduced image that is generaled
as described above is fransmitted from the image transmission device 10 {0 the image receplion
device 20. That s, when the image reception device 20 transmits the mode information of {he
recognilion/authentication process which s setl in the mode sstling unit 25 10 the image
fransmission device 10, a data amount reduced image which is approprialely seiecled according
to the mode information and in which an amount of data is reduced is transmitied from the image
fransmission device 10.

{0008}

Nexi, a relation between the mode of the recognilion/authentication process of images,
and a method of reducing the amount of data of images transmitied from the Image ransmission
device 10 (selection of a best shot, and reduction of the amount of data of images themselves)
will be described in detall.  As described above, in the image fransmission device 10, parts of
images arg selecied from a plurality of images in the besi shol determination unit 151, and a
process (Inmming, resizing, and encoding) of reducing the amount of dala of the ssiectad
images themseives is performed in the image data amount reduction unit 152, Accordingly, a
ioad of the network NW and a processing ioad of the image receplion device 20, or a necessary
capacity of the dalabase may be reduced. However, there 1s a concern that when the number
of images that are received by the image reception device 20 with respedct {o the same targel is
imited, accuracy of the recognifion/auinenticalion process in the image reception device 20 may
decrease. In addition, there is a concern that when the amount of dala of images received by
the image receplion device 20 18 reduced, accuracy of the recognition/authentication process
may decrease.

{006Y]

Therefore, in the image recognition/authentication system 100 of the embodiment, 3
reference during selection of images in the best shot determination unit 151 18 sel in such &
manner thal an image very suitable for ihe recogniion/authenticalion process of the image
recepltion  device 20 is  selected. Accordingly, the decrease in accuragy of fhe
recognition/authentication process dug 1o the imitation of he number of images ihat arg
raceived by the image reception device 20 with respect {0 the same target is suppressed.  in
addition, with regard 1o the reduction method during reduction of the amount of data of images in
the image dafa amount reduction unit 154, setting i1s performed in such g manner that the
amount of data is reduced in a range necessary for the recognition/authentication process of the

image reception  device 20, Accordingly, the decrease in  accuracy of the
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recognition/authenticalion process due 1o the reduction of the amount of data of images thal are
received by the image receplion device 20 is suppressed,
0070

e, g Hliustrates a grapn tdlusirating an exampie of a relation between the resolution (the
number of pixels) and the accuracy of the recognifion/authentication.  As #llustrated in FIG. B, In
a case of periorming face deteclion (recognition as a face) as the recognition/authentication
process, when resalution of approximately 12 x 12 is provided, determination may be made with
accuracy of approximately 80%. in addition, in a case of performing gender determination as

the recognition/authentication process, when resolution of approximately 60 x 80 s provided,

determination may be made with accuracy of approximately 80%. in a case of performing age
determination as the recognition/authenticalion process, resolution of approximaltely 80 x 80 18
necaessary o obiain accuracy of approximately 80%. As described above, resolution which is
necessary o oblain consiant accuracy is different depending on the content of the
recognition/authentication process.  That is, in Ihe image recognition/authentication system 100,
with regargd (o a face delection process which is performed in the image transmission device 10,
and a gender determinalion process or an age defermination process which is performed in the
image reception device 20, necessary resolution is different in each case. [Therefore, when
images are selecied in the image transmission device 10 withoul considering the
recognition/authentication process that s performed in the image reception device 20, this
seleclion may be not very suilable for ihe delermination in the image receplion device 20 in
some cases, and thus deterioralion in accuracy may oCcur.

0071]

As can be seen from FHG. 6, even in any recognition/authentication process, a degree of
accuracy rising of recognition/authentication pecomes gentle at constant resolulion or higher.
Accordingly, even in constant resolution or higher, an increase i accuracy of the
recognition/authentication may not be expecied with the proportion of increass in {oad applied 1o
the network, icad appiled {o the recognition/authentication process, or the like.

{007 2]

A fable, which defines a corresponding relation between the content (mode) of the
recognition/authentication process, and a reguction parameler including requirement for
resolution or a nigh-frequency component, is siored in the parameler storage unit 16 of the
image transmission device 10, FiG. 7 iiustrates a table Hiustrating an exampieg of the {abie that

s siored in the parameter siorage unit 16, txampies of the mode of the

recognition/authentication process in the image receplion device 20U inciude an age



S

10

10

20

36

20

determination mode, a gender delerminalion mode, a person recognition mode, a fashion
popuiarity analvsis mode, a body type delermination mode, a race delermination mode, a vehicie
tvpe deferminaltion mode, a number determinalion mode, a pel delermination modeg, and a

person thumbnai display mode.

007 3]

<

in the table, paramelers ¢f “deteclion largel’, "analysis {argel’, "band’, “region,
“resolution”, and "iImage quality’ are defined with respect {o the respective modses.  In FlG. 6,
with regard {o “resolulion”, resolulion that s necessary for each mode has been described.
However, the same 18 Ifrue of "band’, and "image quality’. Thal is, images in which 3
nigh-frequency component I8 rich are necessary o perform recognilion/authenticalion process
with constant accuracy, bul a degree thereof increases in the order of the face detection, the
gender delermination, and the age determination. in addition, when the high-frequency
component increases o a certain degres, an  increase i accuracy of  the
recognilion/authentication process with respect {0 the increase in high-freguency component
pecomes gentie al the degree or higher. In addition, images wilh good image quality are
necessary {0 perform the recognilion/authentication process with constant accuracy, but 3
degree thereof increases in the order of the face deleclion, the gender determination, and the
age delermination.  In addition, when the image quality becomes good {0 a cerfain degree, an
increase in accuracy of the recognition/authentication process with respect {0 an increase in
image quality becomes gentie at the degrees or higher.
0074

YWhen describing in detall with reference {o FiG. 7, for exampieg, in the age determination
mode, naturally, a prefereniial "deteclion fargel” becomes a person. In addition, the {argst
analysis unit 23 delermines the age of a person based on a face image of the person, and thus
an "analysis farget” becomes the face image. In addition, detaied informalion such as face
winkles and a detailed posilion of each porlion Is necessary to determineg the age from the facs
mage, and thus a face image in which fogging or biur is less, and which includes a lot of
high-frequency components S8 necessary.  Accordingly, the "band” becomes a necessary
nNigh-freguency component.
{075

The region that s necessary for the age determination incluges only a face region, and
information of a hair portion or the liKe is nol necessary.  Accordingly, the "region” becomes the
face region. in addition, as illustrated in FiG. ©, resolution of approximately 80 x 80 is

necgssary for the age delermination, and thus the “resolution” becomes high resolufion.  In
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addilion, similarly, detalied analysis is performed {0 delerming the age from the face image, andg
thus a sufficient amount of information 18 necessary.  Accordingly, the image guality becomes
nigh image qualify.  In addition, the image guality corresponds o an amount of encoding in the
encoding, and thus nigh image quailly represents that the amount of encoding afler the encoding
1S MLUCH.

0076]

The reduction control unit 17 acquires each parameisr corresponding o modes
information received from the reception unit 18 with reference {0 the itable siored In the
parameler storage unit 10, and sets the acquired parameter with respect {0 the data reguction
unit 15 and the like. Specifically, the reduction control unit 17 sets the "detection target” in the
target detection unit, the "analysis larget” in the target feature analysis unil 153, the "band” in the
pand component delection unit 154 and the necessary band exiraction unit 157, the "region” in
the necessary region extraction unit 156, the "resciuytion” In the resolution conversion unit 158,
and the “image quaiity” in the image encoding unit 159, respectively.

(0077]

Next, an operation of the image transmission device 10 will be described with reference
o Fits, 8. FiG. 8 Hlustrates a flow diagram Hustraling an image transmission method in the
image fransmission device 10.  The flow diagram ilustrated in FG. 8 is exgcuted aecording {0
an image transmission program that is installed in the image transmission device 10.

{0078]

First, the image input unit 12 inputs images photographed by the image pickup unit 11
(slep 281}, As described above, images are continuousiy input {o the image input unit 12 from
the image pickup unit 11, However, the following flow is repeated Tor each ong image {(frame).
When an image of one frame is input, the target is delected in the arget detection unit 13 {step
2382). Al this lime, a target {0 be delected by the largel delection unit 13 is set as a “detlection
target” by the reduction control unit 17, Then, fracking of the detected target is periormed by
the target tracking unit 14 {step S83).

(0079

Next, the targel tracking unit 14 delermines whelher or nol a count vaiue reaches a
threshold value {step $84). The count value is the number of continuous frames in which the
target is not delecied, and the threshoid value is a permitied number of conlinuous frames In
which the target is nof detecied.  In addifion, the count valug is maintained for each target, and
the following flow is performed for each targetl. For exampie, in a case where two targets are

present in a screen, the flow s performed with respect {0 the two targets, respectively. in a
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case where the count value does not reach the threshold value (NO in slep S84, i is determingd
whether or not ihe targel is delected (step S85).  In g case where the target s detected (YES in
step 585}, the count value is resef {(sfep 586}, and the fargel fealure analysis unit 153 performs
feature analysis of the target (step $87).  The target of the fealure analysis at this time s sel as
“analysis targel” by the reduction control unil 17, Nexi, the band component detgction unit 154
detects a band component (step S88).

{0080]

(. © llustrales a flow diagram illustrating a band component detection process in the
pand component detection unil 154 (step 588 in FiG. 8).  Firsi, the band component delection
unit 154 analyzes a freguency of a region in which the target in the image is delected (step $S382)
(siep S881) Nexi, the band component detection unit 154 calculates an amount of
components of the "band’ set by the reduction control unit 17 (step S882).

081]

Returning 1o FiG. 8, nexi, the image sslection unit 155 performs determinalion on a best
shiot (step 288}, Specifically, the image selection unit 155 compares an image thal is reserved
as a best shot in a iemporary siorage buffer and an image that is handied at that time.  From ths
comparison, when it is determined that the image is betlter than the image that is reserved on the
pasis of the results of ihe fealure analysis by the target feature analysis unit 153, and the resuils
of the band component deleclion by the band component detection unil 154 (YEDS in step S89),
an image dgala reduction process s performed o update the image in the lemporary slorage
putfer with the image ihat is handled at that fime {sfep 580}, When the image that is reserved is
a pelter image (No in step 2898}, the lemporary storage buffer 18 notl updaled, and processing of
the image {(frame) is terminated.

{0(82]

F1G. 10 Hustrates a flow diagram Hustraling an image data amount reguction process in
the image data amount reduction unit 152 (step 580 in FiG. 8). The necessary region
axtrachion unit 156 extracis a necessary region in an image according o the “region” set by the
reduction control unit 17 (step S801).  Nexd, the necessary band extraction unit 157 exttracts a
necessary band according {o the "band” sel by the reduchion conlrol unit 17 (step §Y0Z). Nexi,
the resolution conversion unit 158 performs resolution conversion of an image according {o the
resoiution” set by the reguction control umil 17 (step S803).  Next, {he image encoding unit 159
encodes an image according to the "image quaiity’ set by the reduction control unit 17 (step
2904},

10083]
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Returning to FiG. 8, the image data amount reduction unil 152 rewrites the image that is
sfored in the lemporary storage buffer with g data amount reduced image in which an amount of
data is reduced {(data amount reduced image) by the image dala amount reduction process (step
S81), and processing of the image {(frame) is terminated. When the process is repeated, and a
target is femporaniy not present in the image, the target is not deiected in step 585 (No in step
=85}, Accordingly, the count value 18 incremenied (step S92}, and the processing of the image
(frame) is terminated.

{0084

Ywhen frames in which a targel is nol delecteg continue, a process of terminating
processes through step S85 o step SYZ conlinues, and when the count value reaches a
predetermined threshold value without being reset in this manner (NO in siep S84), it is
determingd thal tracking is completed {(a fracking target complelsly disappears in froni of a
camera), the transmission unil 19 transmits an image (data amount reduced image} that is
stored in the temporary storage buffer af ihat time {step SY3).

0085]

AsS described above, according {0 the image recognition/authentication sysiem 100 of
the embodiment, the best shot determination unit 151 of the image transmission device 10
selects a best shol among input images, and thus the number of images (hatl are transmiitaed
from the image transmission device 10 1o the image receplion device 20 is limited.  Accordingty,
a igad of network, a locad of the recognition/authentication process or a necessary capacily for
image storage in the image reception device 20 may de reduced. In addition, the image data
amount reduction unit 152 of the image transmission device 10 performs a process of reducing
an amount of dala by a method such as trimming, resizing, and encoding with respect {0 the
images that are fransmified, and thus in ihis respect, the load of nelwork, the load of the
recognition/authentication process or the necessary capacity for image storage in the image
receplion device 20 may also be reduced.  In addition, any of the selection of the besi shot by
the besi shot determination unit 151, and the reduction of the amount of image dala by the image
data amount reduction unit 152 may be performed.

{0030]

in the image recogntion/authentication system 100 of the embodiment, the best shot
determination and the image data amount reduction process in the image transmission device 10
are performed by a method suilablie for the recognifion/authenticalion process of images in the
image receplion device 20, the amount of data that is transmilied 18 simply reduced, but also a

decrease in accuracy of the recognition/authentication process in the image reception devicg 20
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due o the reduction of the amount of data may be suppressed.
{0037]

With regard {0 the image recognition/authentication system 100, various modiications
may be made. Hereinatter, several specilic examples thereof will be gescribed.  Any of the
pest shol determination unit 151 and {he image dafa amount reduction unit 152 may not be
proved as descnbed above.,  rurthermore, only a part of configuration of the image data amount
reduction unit 152 may not be provided.

{0088

in addition, in the embodiment, the image fransmission device 10 is provided with the
parameter siorage unit 16 that stores the table gefining the corresponding relation between the
recognition/autnenticalion modes of images and vanous Kinds of paramelers reialed o a methoo
of reducing an amount of data {o be transmitted, the receplion unit 18 receives maode information
from the image receplion device 20, and the reduction control unit 17 sels various Kinds of
paramelers corresponding to the mode information.  However, the mvenlion IS not Himited
thereto. For exampie, the mode informatlion may be received from other than the image
receplion device 20.  in addition, an input unit may be provided in place of the reception unil 18,
and the mode information may be input by a user in the image transmission device 10,

{008Y]

in addition, in the embodiment, the image selection unit 155 selects only one best image
(besi shot) according to conditions set by the reduchion control umit 17, However, the image
seieclion unif 155 may select predetlermined sheels of baest images, or may select all of images
satistving predelermined conditions {(without imitation to the number of images).

{0090

Furthermore, the image reception device 20 may be provided with the parametier
storage unit that siores the {able, and may transmit various Kinds of paramelers corresponding o
the mode ¢of the recognilion/authentication process of images 10 the image transmission device
10, in Ihis case, the parametler siorage unit 16 is not necessary for the image transmission
device 10, and the reception unit 18 receives the various kindgs of paramelers, and the reduction
control unit 17 sets the parameters.  HiG. 11 Hlustrates a diagram ustraling the modification
exampie.

{0091

VWhen the mode 15 sel, the image reception device 20 reads out the various Kinds of

parameters corresponding o the mode with reference o ihe table, and transmils the parameters

as information indicating a reduction method to the image transmission daviceg 10.  in ihe image
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fransmission device 10, the reception unil 18 receives the information, and the reduction control
unit 17 sels the vanous kinds of parameters according to the information.  The image
fransmission device 10 generales dala amount reduced images by a reduction method
according o the paramelers and transmils the data amount reduced images o the image
reception device 20, in the image reception device 20, the recognition/authentication process is
performed with respect {0 the dala amount reduced images transmilied from the image
fransmission device 10,  However, al this ime, when accuracy of the recognifion/autheniicalion
is not good, a parameler making the accuracy of the recogniion/authentication good is
designated {0 the image transmission device 10,  The image ransmission device 10 generales
data amount reduced images according to the parameter designated by the image receplion
device 20, and fransmils the images (o the image receplion device 2.

{0082}

in addition, in the image recognition/authentication system 100 of the embodiment, one
image fransmission device 10 and oneg image reception device £ are connecied through the
network NW, put a system configuration is nol imiled therelo. Fi(. 12 15 g3 diagram ilustrating
another example of the system configuration.  In this examplg, the image transmission device
1 and the image reception device 20 are directly connecied {0 sach other without through a
nefwork., FiG. 13 dlustrates a diagram liustraling stil another example of fhe system
configuration. As illustrated in FIG. 13, a plurality of image transmission devices 10 and a
piurality of image receplion devices 20 may be connected {0 gach other through the network NW.
in adgition, only the image fransmission device 10 may be piural in number and may D&
conneciad o one image reception gevice 20 through the network NV,

{008 3]

Hereinbetore, preferred embodiment of the invention has been described, but various
modiicalions may be made with respect 10 {he embodiment.  All of the modificalions within the
true spirit and scope of the nvention are intended {0 be inciuded in the attached claims.

{0004 ]

The invention has an eflect capabie of reducing the nelwork load and the cost of a
server, and of suUppressing a decreass in accuracy of the recognition/authentication process due
o the reduction of an amount of data, and thus the invention is useful as an image
recognition/authentication sysiem that performs recognition or authentication of images that are

continuously input, and the like.
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Claims

1. An Image transmission device, comprising:
an image input unit configured to input a plurality of continuous images;
a data amount reduction unit configured to reduce an amount of data of the plurality of
Images that are input to the image input unit, and generate data amount reduced images; and
a transmission unit configured to transmit the data amount reduced images to an image
reception device that performs a recognition/authentication process with respect to the data
amount reduced images,
wherein the data amount reduction unit is configured to perform a plurality of data
reduction processes corresponding to the recognition/authentication process that is performed In
the Image reception device,
wherein the plurality of data reduction processes are each performed to a degree
according to the recognition/authentication process that is performed In the image reception
device, the plurality of data reduction processes comprising:
trimming a region of the plurality of images or the parts of images selected
among the plurality of images, the trimmed region being dictated by the degree;
extracting a band component of the plurality of images or the parts of images
selected among the plurality of images, the extracted band being dictated by the
degree;
converting the resolution of the plurality of images or the parts of images
selected among the plurality of images to a resolution dictated by the degree; and
encoding the plurality of images or the parts of images selected among the

plurality of images at an encoding rate dictated by the degree.

2. The image transmission device according to claim 1, wherein the data amount reduction

unit reduces the amount of data of the plurality of images by selecting parts of images among the
plurality of images with a reference corresponding to the recognition/authentication process that

IS performed In the Image reception device.

3. The image transmission device according to any preceding claim, further comprising:
a reception unit that receives mode information of the recognition/authentication
process performed in the iImage reception device,

a storage unit that stores correspondence between the mode Iinformation and the
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reduction method; and

a reduction control unit that determines the reduction method corresponding to the
mode information received in the reception unit with reference to the storage unit,

wherein the data amount reduction unit generates the data amount reduced image

according to the reduction method determined in the reduction control unit.

4 The image transmission device according to any preceding claim, further comprising a
reception unit that receives information indicating the reduction method; wherein the data
amount reduction unit generates the data amount reduced image according to the reduction

method indicated by the information received in the reception unit.

5. An Image transmission method, comprising:
an image input step of inputting a plurality of continuous images;
a data amount reduction step of reducing an amount of data of the plurality of images
that are input, and generating data amount reduced images; and
a transmission step of transmitting the data amount reduced images to an image
reception device that performs a recognition/authentication process with respect to the data
amount reduced images,
wherein In the data amount reduction step a plurality of data reduction processes are
performed corresponding to the recognition/authentication process that is performed In the
Image reception device,
wherein the plurality of data reduction processes are each performed to a degree
according to the recognition/authentication process that is performed in the image reception
device, the plurality of data reduction processes comprising:
trimming a region of the plurality of images or the parts of images selected
among the plurality of images;
extracting a band component of the plurality of images or the parts of images
selected among the plurality of images;
converting the resolution of the plurality of images or the parts of images
selected among the plurality of images; and
encoding the plurality of images or the parts of images selected among the plurality of

Images.

O. An Image transmission program that allows a computer to function as the Iimage
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transmission device of any of claims 1 to 4.

/. An Image recognition/authentication system, comprising:
an image transmission device according to any of claims 1 to 4; and

5 an image reception device.




	Page 1 - BIBLIOGRAPHY
	Page 2 - DRAWINGS
	Page 3 - DRAWINGS
	Page 4 - DRAWINGS
	Page 5 - DRAWINGS
	Page 6 - DRAWINGS
	Page 7 - DRAWINGS
	Page 8 - DRAWINGS
	Page 9 - DRAWINGS
	Page 10 - DRAWINGS
	Page 11 - DRAWINGS
	Page 12 - DRAWINGS
	Page 13 - DRAWINGS
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - DESCRIPTION
	Page 28 - DESCRIPTION
	Page 29 - DESCRIPTION
	Page 30 - DESCRIPTION
	Page 31 - DESCRIPTION
	Page 32 - DESCRIPTION
	Page 33 - DESCRIPTION
	Page 34 - DESCRIPTION
	Page 35 - DESCRIPTION
	Page 36 - DESCRIPTION
	Page 37 - DESCRIPTION
	Page 38 - DESCRIPTION
	Page 39 - CLAIMS
	Page 40 - CLAIMS
	Page 41 - CLAIMS

