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Claims

A vehicle data processing system for processing vehicle data including

inKyrmation of a vehicle running on a road, the vehicle data processing system

the imaging devicey\and
a vehicle data \rocessing device configured to process vehicle data I including
information of a vehicle capfured by the imaging device and vehicle data Il including
information of vehicles received by the wireless device from vehicle-mounted devices of
the vehicles,
wherein the vehicle data proceXging device includes a data associating unit
configured to associate (i) vehicle data Il inNuding information of a vehicle which has a

possibility to be the same as information of a talget vehicle of the vehicle data [ among

the vehicle data [T with (ii) the vehicle data 1.

2. The vehicle data processing system according to ¢l

the vehicle included in the vehicle data I among the vehicle data I, and
wherein the data associating unit properly associates the vehicle data 1

by the vehicle number search unit with the vehicle data 1.
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3. The vehicle data processing system according to ¢laim 2,
wherein the vehicle data processing device further includes:
an optical character recognition availability determining unit configured to

ermine whether a character string of a vehicle number, which is a result of optical
charayer recognition on a number plate of the vehicle captured by the imaging device
and is repygsented by the information of the vehicle number of the vehicle included in the
vehicle data INs recognized as characters or not; and

wherein, X the opiicai character recognition availability determining unit
determines that the endge character string of the vehicle number represented by the
information of the vehicle yumber of the vehicle included in the vehicle data | is
recognized as characters, the vihicle number search unit retrieves vehicle data 1
including information of a vehicle Yumber which is the same as the information of the
vehicle number of the vehicle included\p the vehicle data | among the vehicle data 11,
4, The vehicle data processing system acdording to claim 3,
wherein the vehicle data processing deviceNurther includes:
a vehicle type classification search unit configied to retrieve vehicle data IT
including information of vehicle type classification differenN\from information of vehicle
type classification of the vehicle included in the vehicle data I along the vehicle data II;
and

a running limitation search unit configured to retrieve vehicle dMa Il including
information of a value which is not snbject to munning fimitation of the road
vehicle data Ii, and

wherein, if a result of retrieval performed by the vehicle number search unit

represents that the vehicle data I including the information of the vehicle number which
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is the same as the information of the vehicle number of the vehicle included in the
vehicle data I is not found, the data associating unit provisionally associates the vehicle
data Il retrieved by the vehicle type classification search unit and the vehicle data i

r¥rieved by the running limitation search unit with the vehicle data .

“n

¢ vehicle data processing system according to ¢laim 4, wherein, if results of
retrieval perfoxned by the vehicle type classification search unit and the running
iimitation search Uit represent that the vehicle data i inciuding the information of the
vehicle type classificaMon different from the information of the vehicle type classification
of the vehicle included in the vehicle data [ and the information of the value which is not
subject to the running limitation of the road is not found, the data associating unit ends
association of the vehicle data If wXh the vehicle data I without associating the vehicle
data II with the vehicle data I by deternNping that there is a suspicion of illegality in
which a vehicle-mounted device is not mowgted on the vehicle on the basis that there is

no vehicle data H to be associated with the vehiyle data 1.

6. The vehicle data processing system according 08 claim 4 or 3,

wherein the vehicle data processing device further \Weludes:

an overlapping range search unit configured to retrieve Xghicle data II including
information of the wircless device having the communication area o¥¢rlapping the
imaging area of the imaging device represented by information of the imyging device
capturing the vehicle included in the vehicle data I among the vehicle data {1

wherein the vehicle type classification search unit retrieves the vehicle dxga [1
including the information of the vehicle type classification different from the informaNon

of the vehicle type classification of the vehicle included in the vehicle data [ among the
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vehicle data I retrieved by the overlapping range search unit, and
wherein the ranning limitation search unit retrieves the vehicle data Il including
the information of the value which is not subject to the running limitation of the road

among the vehicle data I retrieved by the overlapping range search unit.

7. e vehicle data processing system according to claim 6, wherein, if a result of
retrieval perfoxued by the overlapping range search unit represents that the vehicle data
il inciuding the inNyrmation of the wireiess device having the communication area
overlapping the imaging area of the imaging device represented by the information of the
imaging device capturing the vehicle included in the vehicle data I is not found, the data
associating unit ends associatioy of the vehicle data I with the vehicle data | without
associating the vehicle data Il withNpe vehicle data I by determining that there is no

vehicle data I to be associated with thé\vehicle data [,

3. The vehicle data processing system acdQrding to claim 7,

wherein the vehicle data processing deviceXurther includes;

a character completing unit configured to compigte partial characters which are
not recognized as characters in the character string of the veNcle number represented by
the information of the vehicle number of the vehicle included in'he vehicle data I; and

wherein, if the optical character recognition availability detdmining unit
determines that part of the character string of the vehicle number represeed by the
information of the vehicle number of the vehicle included in the vehicle data¥is not
recognized as the characters, the vehicle number search unit retrieves vehicle dat\I
including information of a vehicle mimber which is the same as the information of th

vehicle number of the vehicle, where the characters have been completed by the
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character completing unit, included in the vehicle data I among the vehicle data I1.

9. The vehicle data processing system according to claim &,

wherein the vehicle data processing device further includes:

a contro] target search unit configured to retrieve vehicle data 1l including
informatiog of a vehicle of a controf target among the vehicle data II, and

wherdNp, if the result of the retrieval performed by the vehicle number search
unit represents thanthe vehicie data il inciuding the information of the vehicie number
which is the same as the information of the vehicle number of the vehicle, where the
characters have been comp¥¢ted by the character completing unit, included in the vehicle
data | is not found, the data asshgeiating unit provisionally associates the vehicle data

retrieved by the control target searcy unit with the vehicle data L.

10. The vehiicle data processing system\according to claim 9, wherein the control
target search unit retrieves the vehicle data I injuding the information of the vehicle of
the control target among the vehicle data Il retrieved\by the overtapping range search

unit.

11. The vehicle data processing system according to claim Nor 10, wherem, if a
result of retrieval performed by the control target search unit represeNs that the vehicle
data Il including the information of the vehicle of the control target is nolNound, the data
associating unit provisionally associates the vehicle data II retrieved by the vdicle type
classification search unit and the vehicle data [ retrieved by the running limitatiol search

unit with the vehicle data I
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12. The vehicle data processing system according to any one of claims 9 to 11,
wherein, if a result of retrieval performed by the control target search unit represents that
the vehicle data 11 including the information of the vehicle of the control target is not

nd and the results of the retrieval performed by the vehicle type classification search
unit axd the running limitation search unit represent that the vehicle data Il including the
informatidyg of the vehicle type classification different from the information of the
vehicle type c\ssification of the vehicle included in the vehicle data T and the
informaiion of the\yalue which is not subject fo the running limiiation of the road is not
found, the data associX{ng unit ends the association of the vehicle data 1T with the vehicle
data I without associating Ye vehicle data 11 with the vehicle data 1 by determining that a

possibility of fllegality of the theet vehicle of the vehicle data [ is low.

13. The vehicle data processing system according to any one of claims 4 to 7,

wherein the vehicle data processinX device further includes:

a control target determining unit confidyred to determine whether the vehicle is
a control target based on the information of the vehigle number of the vehicle included in
the vehicle data 1, and

wherein, if the vehicle data ]I retrieved by the runniyg limitation search unit
among the vehicle data II retrieved by the vehicle type classificasion search unit is
provisionally associated with the vehicle data [ or if association of the vehicle data 11
with the vehicle data | ends without associating the vehicle data 1T with thg vehicle data [
by determining that there is no vehicle data II to be associated with the vehick data I, the
data associating unit associates information representing a result of determinatio

by the controf target determining unit with the vehicle dataI.
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14. The vehicle data processing system according to any one of claims [ to 13,
wherein, upon properly associating the vehicle data II with the vehicle data I, if the
vehicle data I1 is provisionally associated with other vehicle data 1, the data associating

uiNt cancels provisional association of the vehicle data IT with the other vehicle data I and

15. icle data processing system according to any one of claims 1 to 14,
wherein ihe vehiciy data processing device further includes:

a vehicle data\gansmitting unit configured to transmit vehicle data including
information of a vehicle induded in at least one of the vehicle data I and the vehicle data

11 to an external device.

16. The vehicle data processing sysgem according to claim 15, wherein, if the data
associating unit has properly associated the\ehicle data II with the vehicle data [, the
vehicle data transmitting unit trangmits vehicle Nata including the information of the

vehicle included in the vehicle datal and the vehiclddata I to the external device.

17. The vehicle data processing system according to cl&mn 15 or 16, wherein, if the
data associating unit has ended association of the vehicle data IT\yith the vehicle data I
without associating the vehicle data I1 with the vehicle data I by detdymining that there is
no vehicle data II to be associated with the vehicle data |, the vehicle dath transmitting
unit transmits vehicle data including the information of the vehicle included ¥y the

vehicle data | to the external device.

18. The vehicle data processing system according to any one of claims 15 to 17,




10

15

20

25

99

wherein, if the imaging device having the imaging area overlapping the communication
area of the wireless device receiving the vehicle data Il captures a predetermined number
of vehicles after a reception time of the vehicle data I1 if the data associating unit has
piyvisionally associated the vehicle data If witl: the vehicle data I, the vehicle data
transm\tting unit transmits vehicle data including the information of the vehicle included
in the vehKle data I and the vehicle data 1T and an image captured by the imaging device
represented byNnformation of an image included in the vehicle data [ to the external

device.

15. The vehicle data pPrpcessing system according to any one of claims 15 to 18,
wherein, if a predetermined tin has elapsed from a reception time of the vehicle data 11
if the data associating unit has proWgionally associated the vehicle data II with the
vehicle data |, the vehicle data transmil¥{ng unit transmits vehicle data including the
inforimation of the vehicle included in the vshicle data I and the vehicle data Il and an
image captured by the imaging device represenid by information of an image included

in the vehicle data | to the external device.

20, A vehicle data processing method of processing velNgle data I including
information of a vehicle captured by an imaging device continudysly capturing an image
of a road and vehicle data iI including information of vehicles receivd by a wireless
device having a communication area overlapping an imaging area of the Wnaging device
from vehicle-mounted devices of the vehicles, the vehicle data processing m&hod
comprising;

a data assoctating step of associating (i} vehicle data II including informatiot\of

a vehicle which has a possibility to be the same as information of a target vehicle of the
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vehicle data | among the vehicle data 1T with (ii) the vehicle data L.

21. A vehicle data processing device for processing vehicle data 1 including
rmation of a vehicle captured by an imaging device continuously capturing an image
of a rd¢d and vehicle data Il including information of vehicles received by a wireless
device haNnpg a communication area overlapping an imaging area of the imaging device
from vehicle-tzgunted devices of the vehicles, the vehicle data processing device
COMPpTISIng:
a data associaNag unit configured to associate (i) vehicle data II including
information of a vehicle w

ich has a possibility to be the same as information of a target

vehicle of the vehicle data I aning the vehicle data Il with (i) the vehicle data ],

22. A program for causing a compWer to function as a vehicle data processing
device for processing vehicle data [ includidg information of a vehicle captured by an
imaging device continuously capturing an imagyof a road and vehicle data 11 including
information of vehicles received by a wireless devicg having a communication area
overlapping an imaging area of the imaging device from\yvehicle-mounted devices of the
vehicles,
wherein the program causes the computer to function aN\a data associating unit
configured to associate (i) vehicle data Il including information of a ghicle which has a
possibility to be the same as information of a target vehicle of the vehicl

data I among

the vehicle data 1I with (ii) the vehicle data L.

23, Arecording medium recording a program for causing a computer to functior

a vehicle data processing device for processing vehicle datal including information of a
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vehicle captured by an imaging device continuously capturing an image of a road and
vehicle data I1 including information of vehicles received by a wireless device having a
communication area overlapping an imaging area of the iaging device from
vahicle-mounted devices of the vehicles,

wherein the program causes the computer to function as a data associating unit
configureN fo associate (i) vehicle data Il including information of a vehicle which has a
possibility to b the same as information of a target vehicle of the vehicle data [ among

ihe vehicle dala
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Claims

1. A vehicle data processing system for processing vehicle data including
information of a vehicle running on a road, the vehicle data processing system
comprising:

an imaging device configured to continuously capture an image of a road;

a wireless device having a communication area overlapping an imaging area of
the imaging device; and

a vehicle data processing device configured to process vehicle data I including
mmformation of a vehicle captured by the imaging device and vehicle data II including
information of vehicles received by the wireless device from vehicle-mounted devices
of the vehicles,

wherein the vehicle data processing device includes a data associating unit
configured to associate (1) vehicle data II including information of a vehicle which has a
possibility to be the same as information of a target vehicle of the vehicle data I among
the vehicle data II with (i1) the vehicle data [, and

wherein, upon properly associating the vehicle data IT with the vehicle data I, if
the vehicle data II is provisionally associated with other vehicle data I, the data
associating unit cancels provisional association of the vehicle data Il with the other

vehicle data I and properly associates the vehicle data II with the vehicle data I.

2. The vehicle data processing system according to claim 1,

wherein the vehicle data processing device further includes:

a vehicle number search unit configured to retrieve vehicle data II including
information of a vehicle number which is the same as information of a vehicle number
of the vehicle included in the vehicle data I among the vehicle data IT, and

wherein the data associating unit properly associates the vehicle data I1

retrieved by the vehicle number search unit with the vehicle data L.

3. The vehicle data processing system according to claim 2,

wherein the vehicle data processing device further includes:
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an optical character recognition availability determining unit configured to
determine whether a character string of a vehicle number, which is a result of optical
character recognition on a number plate of the vehicle captured by the imaging device
and is represented by the information of the vehicle number of the vehicle included in
the vehicle data I, is recognized as characters or not; and

wherein, if the optical character recognition availability determining unit
determines that the entire character string of the vehicle number represented by the
information of the vehicle number of the vehicle included in the vehicle data I is
recognized as characters, the vehicle number search unit retrieves vehicle data IT
including information of a vehicle number which is the same as the information of the

vehicle number of the vehicle included in the vehicle data I among the vehicle data II.

4, The vehicle data processing system according to claim 3,

wherein the vehicle data processing device further includes:

a vehicle type classification search unit configured to retrieve vehicle data II
including information of vehicle type classification different from information of
vehicle type classification of the vehicle included in the vehicle data I among the
vehicle data II; and

a running limitation search unit configured to retrieve vehicle data II including
information of a value which is not subject to running limitation of the road among the
vehicle data II, and

wherein, if a result of retrieval performed by the vehicle number search unit
represents that the vehicle data II including the information of the vehicle number which
is the same as the information of the vehicle number of the vehicle included in the
vehicle data I is not found, the data associating unit provisionally associates the vehicle
data II retrieved by the vehicle type classification search unit and the vehicle data IT

retrieved by the running limitation search unit with the vehicle data 1.

5. The vehicle data processing system according to claim 4, wherein, if results of
retrieval performed by the vehicle type classification search unit and the running

limitation search unit represent that the vehicle data Il including the information of the
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vehicle type classification different from the information of the vehicle type
classification of the vehicle included in the vehicle data I and the information of the
value which is not subject to the running limitation of the road is not found, the data
associating unit ends association of the vehicle data Il with the vehicle data I without
associating the vehicle data II with the vehicle data I by determining that there is a
suspicion of illegality in which a vehicle-mounted device is not mounted on the vehicle

on the basis that there 1s no vehicle data 11 to be associated with the vehicle data L.

0. The vehicle data processing system according to claim 4 or 5,

wherein the vehicle data processing device further includes:

an overlapping range search unit configured to retrieve vehicle data 11
mcluding information of the wireless device having the communication area
overlapping the imaging area of the imaging device represented by information of the
imaging device capturing the vehicle included in the vehicle data I among the vehicle
data II,

wherein the vehicle type classification search unit retrieves the vehicle data 11
including the information of the vehicle type classification different from the
information of the vehicle type classification of the vehicle included in the vehicle data 1
among the vehicle data II retrieved by the overlapping range search unit, and

wherein the running limitation search unit retrieves the vehicle data II
including the information of the value which is not subject to the running limitation of

the road among the vehicle data Il retrieved by the overlapping range search unit.

7. The vehicle data processing system according to claim 6, wherein, if a result
of retrieval performed by the overlapping range search unit represents that the vehicle
data II including the information of the wireless device having the communication area
overlapping the imaging area of the imaging device represented by the information of
the imaging device capturing the vehicle included in the vehicle data I is not found, the
data associating unit ends association of the vehicle data II with the vehicle data I
without associating the vehicle data IT with the vehicle data I by determining that there

is no vehicle data II to be associated with the vehicle data I,
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8. The vehicle data processing system according to claim 7,

wherein the vehicle data processing device further includes:

a character completing unit configured to complete partial characters which are
not recognized as characters in the character string of the vehicle number represented by
the information of the vehicle number of the vehicle included in the vehicle data I; and

wherein, if the optical character recognition availability determining unit
determines that part of the character string of the vehicle number represented by the
information of the vehicle number of the vehicle included in the vehicle data I is not
recognized as the characters, the vehicle number search unit retrieves vehicle data 11
including information of a vehicle number which is the same as the information of the
vehicle number of the vehicle, where the characters have been completed by the

character completing unit, included in the vehicle data T among the vehicle data II.

9. The vehicle data processing system according to claim 8,

wherein the vehicle data processing device further includes:

a control target search unit configured to retrieve vehicle data I including
information of a vehicle of a control target among the vehicle data 11, and

wherein, if the result of the retrieval performed by the vehicle number search
unit represents that the vehicle data II including the information of the vehicle number
which is the same as the information of the vehicle number of the vehicle, where the
characters have been completed by the character completing unit, included in the
vehicle data I is not found, the data associating unit provisionally associates the vehicle

data II retrieved by the control target search unit with the vehicle data I.

10. The vehicle data processing system according to claim 9, wherein the control
target search unit retrieves the vehicle data Il including the information of the vehicle of
the control target among the vehicle data II retrieved by the overlapping range search

unit.

11. The vehicle data processing system according to claim 9 or 10, wherein, ifa
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result of retrieval performed by the control target search unit represents that the vehicle
data II including the information of the vehicle of the control target is not found, the

data associating unit provisionally associates the vehicle data II retrieved by the vehicle
type classification search unit and the vehicle data II retrieved by the running limitation

search umt with the vehicle data .

12. The vehicle data processing system according to any one of claims 9 to 11,
wherein, if a result of retrieval performed by the control target search unit represents
that the vehicle data II including the information of the vehicle of the control target is
not found and the results of the retrieval performed by the vehicle type classification
search unit and the running limitation search unit represent that the vehicle data II
mcluding the information of the vehicle type classification different from the
information of the vehicle type classification of the vehicle included in the vehicle data I
and the information of the value which is not subject to the running limitation of the
road 1s not found, the data associating unit ends the association of the vehicle data II
with the vehicle data I without associating the vehicle data II with the vehicle data I by
determining that a possibility of illegality of the target vehicle of the vehicle data [ is

low.

13. The vehicle data processing system according to any one of claims 4 to 7,

wherein the vehicle data processing device further includes:

a control target determining unit configured to determine whether the vehicle is
a control target based on the information of the vehicle number of the vehicle included
in the vehicle data I, and

wherein, if the vehicle data II retrieved by the running limitation search unit
among the vehicle data II retrieved by the vehicle type classification search unit is
provisionally associated with the vehicle data I or if association of the vehicle data II
with the vehicle data I ends without associating the vehicle data IT with the vehicle data
I by determining that there is no vehicle data II to be associated with the vehicle data I,
the data associating unit associates information representing a result of determination

made by the control target determining unit with the vehicle data L.
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14. The vehicle data processing system according to any one of claims 1 to 13,
wherein the vehicle data processing device further includes:

a vehicle data transmitting unit configured to transmit vehicle data including
information of a vehicle included in at least one of the vehicle data I and the vehicle

data II to an external device.

15. The vehicle data processing system according to claim 14, wherein, if the data
associating unit has properly associated the vehicle data 1T with the vehicle data I, the
vehicle data transmitting unit transmits vehicle data including the information of the

vehicle included in the vehicle data I and the vehicle data 1] to the external device.

16. The vehicle data processing system according to claim 14 or 15, wherein, if the
data associating unit has ended association of the vehicle data II with the vehicle data |
without associating the vehicle data II with the vehicle data I by determining that there
is no vehicle data II to be associated with the vehicle data I, the vehicle data
transmitting unit transmits vehicle data including the information of the vehicle

included in the vehicle data I to the external device.

17. The vehicle data processing system according to any one of claims 14 to 16,
wherein, if the imaging device having the imaging area overlapping the communication
area of the wireless device receiving the vehicle data II captures a predetermined
number of vehicles after a reception time of the vehicle data II if the data associating
unit has provisionally associated the vehicle data Il with the vehicle data I, the vehicle
data transmitting unit transmits vehicle data including the information of the vehicle
included in the vehicle data I and the vehicle data IT and an 1mage captured by the
imaging device represented by information of an image included in the vehicle data I to

the external device.

18. The vehicle data processing system according to any one of claims 14 to 17,

wherein, if a predetermined time has elapsed from a reception time of the vehicle data II
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if the data associating unit has provisionally associated the vehicle data II with the
vehicle data I, the vehicle data transmitting unit transmits vehicle data including the
information of the vehicle included in the vehicle data I and the vehicle data II and an
image captured by the imaging device represented by information of an image included

in the vehicle data I to the external device,

19. A vehicle data processing method of processing vehicle data I including
information of a vehicle captured by an imaging device continuously capturing an
image of a road and vehicle data I1 including information of vehicles received by a
wireless device having a communication area overlapping an imaging area of the
imaging device from vehicle-mounted devices of the vehicles, the vehicle data
processing method comprising:

a data associating step of associating (i) vehicle data IT including information
of a vehicle which has a possibility to be the same as information of a target vehicle of
the vehicle data [ among the vehicle data II with (ii) the vehicle data I, and

wherein, upon properly associating the vehicle data IT with the vehicle data [, if
the vehicle data II is provisionally associated with other vehicle data I, the data
associating step of cancelling provisional association of the vehicle data I with the
other vehicle data I and of properly associating the vehicle data II with the vehicle data
L

20. A vehicle data processing device for processing vehicle data [ including
information of a vehicle captured by an imaging device continuously capturing an
image of a road and vehicle data II including information of vehicles received by a
wireless device having a communication area overlapping an imaging area of the
imaging device from vehicle-mounted devices of the vehicles, the vehicle data
processing device comprising:

a data associating unit configured to associate (i) vehicle data Il including
information of a vehicle which has a possibility to be the same as information of a target
vehicle of the vehicle data I among the vehicle data IT with (ii) the vehicle data I, and

wherein, upon properly associating the vehicle data II with the vehicle data L, if
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the vehicle data II is provisionally associated with other vehicle data I, the data
associating unit cancels provisional association of the vehicle data II with the other

vehicle data [ and properly associates the vehicle data II with the vehicle data I.

21. A program for causing a computer to function as a vehicle data processing
device for processing vehicle data I including information of a vehicle captured by an
imaging device continuously capturing an image of a road and vehicle data Il including
information of vehicles received by a wireless device having a communication area
overlapping an imaging area of the imaging device from vehicle-mounted devices of the
vehicles,

wherein the program causes the computer to function as a data associating unit
configured to associate (i) vehicle data Il including information of a vehicle which has a
possibility to be the same as information of a target vehicle of the vehicle data I among
the vehicle data II with (ii) the vehicle data I, and

wherein, upon properly associating the vehicle data 11 with the vehicle data I, if
the vehicle data II is provisionally associated with other vehicle data I, the data
associating unit cancels provisional association of the vehicle data II with the other

vehicle data I and properly associates the vehicle data II with the vehicle data 1.

22. A recording medium recording a program for causing a computer to function
as a vehicle data processing device for processing vehicle data I including information
of a vehicle captured by an imaging device continuously capturing an image of a road
and vehicle data II including information of vehicles received by a wireless device
having a communication area overlapping an imaging area of the imaging device from
vehicle-mounted devices of the vehicles,

wherein the program causes the computer to function as a data associating unit
configured to associate (i) vehicle data Il including information of a vehicle which has a
possibility to be the same as information of a target vehicle of the vehicle data I among
the vehicle data Il with (ii) the vehicle data I, and

wherein, upon properly associating the vehicle data 11 with the vehicle data I, if

the vehicle data I is provisionally associated with other vehicle data I, the data
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associating unit cancels provisional association of the vehicle data II with the other

vehicle data [ and properly associates the vehicle data Il with the vehicle data L.



