DESCRIPTION

Title of Invention
TRAFFIC INFORMATION PROCESSING SYSTEM, DETECTION
DEVICE, SERVER DEVICE, TRAFFIC INFORMATION PROCESSI NG

METHOD, AND PROGRAM

Technical Field
[0001]

The present invention relates to, for example, a

traffic information processing system, a detection device,
a server device, a traffic information processing m ethod,
and a program in which traffic information is colle cted

and processed.
Priority is claimed on Japanese Patent Application
No. 2012-256520, filed November 22, 2012, the conte nt of
which is incorporated herein by reference.
Background Art
[0002]

In recent years, a system in which a detection

device for detecting various pieces of information is
mounted on a vehicle, and thereby, traffic informat ion is
collected, a state of a traffic jam is detected, an d such
information is fed back to a car navigation device of the
vehicle, and has spread. For example, PTL 1 disclo ses a

technology of dividing a map in a grid form, and



transmitting information indicating whether a vehic le has

entered or exited an area in each grid to a center server
device, such that a degree of congestion of the are a
corresponding to the grid is analyzed based on the number

of vehicles present in the grid.
Patent Literature
[0003]
[PTL 1] Japanese Unexamined Patent Application
Publication No. 2011-070574
Summary of Invention

Technical Problem

[0004]

However, in the technology described in PTL 1, sin ce
the map is divided in the grid form and the number of
vehicles in each grid is detected, it is likely to be

unable to detect a congested road when there are a

plurality of roads in the grid.

[0005]

The present invention provides a traffic informati on
processing system, a detection device, a server dev ice, a
traffic information processing method, and a progra m
capable of acquiring and processing traffic informa tion

related to each road.
Solution to Problem
[0006]

(1) According to a first aspect of the present



invention, a traffic information processing system is a
traffic  information processing system including a
detection device mounted on a vehicle, and a server device,

in which the detection device includes: a position

detection unit that detects a position of the own d evice
and acquires the time at which the position is dete cted; a
segment detection unit that detects a segment corre lating
with the position detected by the position detectio n unit
from a plurality of segments that are sections into which
a road is divided; a segment change determination u nit
that determines whether the segment in which the ow n

device exists has changed based on the segments
sequentially detected by the segment detection unit ;and a
transmission unit that transmits information indica ting

the segment in which the own device exists, and

information indicating the time at which the own de vice
begins to be in the segment to the server device wh en the
segment change determination unit has determined th at the

segment in which the own device exists has changed, and
the server device includes a reception unit that re ceives
the information indicating the segment and the info rmation

indicating the time from the detection device.

[0007]

According to such a configuration, it is possible to
detect a segment in which the vehicle exists, and t o]
transmit the information to the server device only when



there is a change in the sequentially detected segm ent.

Therefore, it is possible to reduce the amount of

information to be transmitted to the server device, and
the server device can perform a process of detectin g a
state of traffic in units of segments based on prev iously

selected information.
[0008]

(2) According to a second aspect of the present

invention, in the above-described aspect, the detec tion
device or the server device includes a travel direc tion
determination unit that determines a travel directi on of

the vehicle in the segment based on the segment
sequentially detected by the segment detection unit and
information  indicating a  predetermined  connection

relationship between segments.

[0009]

According to such a configuration, it is possible to
determine the travel direction of the vehicle based on the
information regarding the detected segment and sele ct the
information regarding the segment according to each travel
direction of the vehicle. The server device can de tect
the traffic information according to each direction of the

road when detecting the traffic information.
[0010]
(3) According to a third aspect of the present

invention, in the above-described aspect, the serve r



device includes a traffic information detection uni
calculates the number of vehicles that are in the s
at an arbitrarily determined time based on the info
indicating the segment and the information indicati
time.

[0011]

According to such a configuration, the server devi
can calculate the number of vehicles that are in a
segment at an arbitrarily determined time and provi
number as information indicating a degree of conges

[0012]

(4) According to a fourth aspect of the present
invention, in the above-described aspect, the serve
device calculates an amount of passage time for the
segment or an average speed of the vehicle that has
the segment at an arbitrarily determined time based
information indicating the segment and the informat
indicating the time.

[0013]

According to such a configuration, the server devi
can calculate the amount of passage time or the ave
speed required for passage of a certain segment and
provide the amount of passage time or the average s
information indicating a degree of congestion.

[0014]

(5) According to a fifth aspect of the present

t that
egment
rmation

ng the

ce
certain
de the

tion.

passed
on the

ion

ce

rage

peed as



invention, in the above-described aspect, the detec
device includes an acceleration sensor that detects
speed of the vehicle, and when the vehicle exits th
segment and enters another segment, the segment det
unit detects the first segment as a segment in whic
own device exists without detecting another segment
which the own device exists when a position of the
device is in a range of a predetermined distance fr
end of the first segment, detects the other segment
which the own device exists when the position of th
device exists in a position that has been beyond th
predetermined distance from the end of the first se
calculates a time at which the own device begins to
the other segment based on a time at which the othe
segment has been detected, the predetermined distan
the speed of the vehicle detected by the accelerati
sensor when the vehicle passes a point of the
predetermined distance.

[0015]

According to such a configuration, at a branch poi
at which the detection of the position in the detec
device is likely to be unstable, at which three or
segments are connected, a certain distance from the
point is detected as an original segment, and a new
segment is detected when the vehicle has been beyon

certain distance. Thus, it is possible to perform
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position detection in which an area in which detect
precision is unstable is avoided. Further, with su
configuration, it is possible to calculate a time o
passage of the branch point by detecting the speed

vehicle when the vehicle has been beyond the certai
distance.

[0016]

(6) According to a sixth aspect of the present
invention, a detection device includes: a position
detection unit that detects a position of the own d
and acquires the time at which the position is dete
segment detection unit that detects a segment corre
with the position detected by the position detectio
among a plurality of segments that are sections int
a road is divided; a segment change determination u
that determines whether the segment in which the ow
device exists has changed based on the segments
sequentially detected by the segment detection unit
transmission unit that transmits information indica
the segment in which the own device exists, and
information indicating a time at which the own devi
begins to be in the segment when the segment change
determination unit has determined that the segment
which the own device exists has changed.

[0017]

(7) According to a seventh aspect of the present
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invention, a server device includes: a position det
unit that detects a position of the own device and
acquires the time at which the position is detected
segment detection unit that detects a segment corre
with the position detected by the position detectio
from a plurality of segments that are sections into
a road is divided; a segment change determination u
that determines whether the segment in which the ow
device exists has changed based on the segments
sequentially detected by the segment detection unit
transmission unit that transmits information indica
the segment in which the own device exists, and
information indicating the time at which the own de
begins to be in the segment when the segment change
determination unit has determined that the segment
which the own device exists has changed, and the se
device includes a reception unit that receives the
information indicating the segment and the informat
indicating the time from a detection device mounted
vehicle.

[0018]

(8) According to an eighth aspect of the present
invention, a traffic information processing method
traffic information processing method performed by
detection device mounted on a vehicle, and a server
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own device and acquires a time at which the positio
detected, sequentially detects a segment correlatin

the detected position from a plurality of segments
are sections into which a road is divided, and dete
whether the segment in which the own device exists
changed based on the sequentially detected segments
transmits information indicating the segment in whi

own device exists, and information indicating the t
which the own device begins to be in the segment wh
iIs determined that the segment in which the own dev
exists has changed, and the server device receives
information indicating the segment and the informat
indicating the time from the detection device.

[0019]

(9) According to a ninth aspect of the present
invention, a computer causes a computer to function
position detection means for detecting a position o
own device and acquiring a time at which the positi
detected; segment detection means for detecting a s
correlating with the position detected by the posit
detection means from a plurality of segments that a
sections into which a road is divided; segment chan
determination means for determining whether the seg
which the own device exists has changed based on th
segments sequentially detected by the segment detec

means; and transmission means for transmitting info
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indicating the segment in which the own device exis

information indicating the time at which the own de

begins to be in the segment when the segment change

determination means has determined that the segment
which the own device exists has changed.

[0020]

(10) According to a tenth aspect of the present
invention, a program causes a computer communicatin
a detection device mounted on a vehicle to execute
process of receiving information indicating a segme
information indicating a time from the detection de
the detection device including a position detection
that detects a position of the own device and acqui
time at which the position is detected, a segment
detection unit that detects a segment correlating w
position detected by the position detection unit fr
plurality of segments that are sections into which
is divided, a segment change determination unit tha
determines whether the segment in which the own dev
exists has changed based on the segments sequential
detected by the segment detection unit, and a trans
unit that transmits information indicating the segm
which the own device exists, and information indica
time at which the own device begins to be in the se
when the segment change determination unit has dete

that the segment in which the own device exists has
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changed.
Advantageous Effects of Invention

[0021]

According to the traffic information processing

system, the detection device, the server device, th

traffic information processing method, and the prog
described above, it is possible to acquire and proc
traffic information in units of segments.

Brief Description of Drawings

[0022]

Fig. 1 is a schematic block diagram of a traffic

information processing system of a first embodiment
present invention.

Fig. 2 is a block diagram illustrating an internal
configuration of an on-board unit of the embodiment

Fig. 3 is a diagram illustrating a table stored in
storage unit of the on-board unit of the embodiment

Fig. 4A is a diagram illustrating an example
division of a road into segments in the embodiment.

Fig. 4B is a diagram illustrating an example
division of a road into segments in the embodiment.

Fig. 4C is a diagram illustrating an example
division of a road into segments in the embodiment.

Fig. 4D is a diagram illustrating an example
division of a road into segments in the embodiment.

Fig. 5 is a block diagram illustrating an internal
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configuration of a center server device of the embo diment.
Fig. 6 is a diagram illustrating a segment table o f
the center server device of the embodiment.
Fig. 7 is a flowchart illustrating an operation of
the on-board unit of the embodiment.
Fig. 8 is a diagram illustrating a process of a
dead-reckoning processing unit of the embodiment.
Fig. 9 is a diagram illustrating a process of a ma p
matching processing unit of the embodiment.
Fig. 10 is a diagram illustrating a structure of
data stored in a segment table of the embodiment.
Fig. 11 is a flowchart illustrating an operation o f
the center server device of the embodiment.

Fig. 12 is a block diagram illustrating an interna I

configuration of an on-board unit when a travel dir ection
determination is performed by an on-board unit in t he
embodiment.

Fig. 13 is a diagram illustrating a segment table
when a travel direction determination is performed by an
on-board unit in the embodiment.

Fig. 14A is a diagram illustrating another example
in which an entrance notification point is set in t he
embodiment.

Fig. 14B is a diagram illustrating another example
in which an entrance notification point is set in t he

embodiment.

12



Fig. 15A is a diagram illustrating a configuration
of a second embodiment.

Fig. 15B is a diagram illustrating a configuration
of the second embodiment.

Fig. 16 is a diagram illustrating an internal
configuration of the center server device of the
embodiment.

Fig. 17 is a diagram illustrating a structure of
data stored in the segment table of the embodiment.

Fig. 18 is a flowchart illustrating an operation o
the center server device of the embodiment.

Description of Embodiments

[0023]

[First embodiment]

Hereinafter, embodiments of the present invention

will be described with reference to the drawings. Fig. 1
is a conceptual diagram illustrating a traffic info rmation
processing system 100 of a first embodiment. The t raffic
information processing system 100 includes on-board units
1-1, 1-2, 1-3, ... that are mounted on a plurality of

vehicles 2-1, 2-2, 2-3, ... that run along a road and to
which uniquely identifiable 1Ds (Identifier) are gi ven, a
center server device 3, a GPS (Global Positioning S ystem)
satellite 90, and a base station device 80 for a po rtable
phone.

In this traffic information processing system 100,

13



the road along which the vehicles 2-1, 2-2, 2-3, ...
divided into a plurality of sections called segment
advance, and the uniquely identifiable IDs are give
the respective segments, as segments 1, 2, 3, ....
Further, in the following description, a
representative vehicle and a representative on-boar
are described as a vehicle 2 and an on-board unit 1
respectively. Each of the on-board units 1-1, 1-2,
has the same internal configuration as the internal
configuration of the on-board wunit 1 that will be
described below. Further, connection points of seg
indicated by reference numerals 70, 71, and 72 in F
are referred to as entrance notification points.
[0024]
Fig. 2 is a block diagram illustrating the interna
configuration of the on-board unit 1. The on-board
is a detection device that is mounted on the vehicl
detecting various pieces of information. This on-b
unit 1 includes a power supply circuit 10, a built-
battery 11, a wide area communication device 12, a
position detection unit 13, a map matching processi
14, a road map data storage unit 15, a segment chan
determination unit 16, a display unit 17, a reporti
18, a storage unit 19, and a control unit 20. Furt

the position detection unit 13 includes a GPS recei

1, a GPS supplement sensor unit 13-2, and a dead-re
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processing unit 13-3.

In the on-board unit 1, the power supply circuit 1
includes a regulator that stabilizes a supplied vol
and a noise protector, receives a supplied voltage
or 24 V from the vehicle 2, and supplies the suppli
voltage to each unit in the on-board unit 1.

The built-in battery 11 is a backup battery, and
supplies a supplied voltage to each unit so as to p
data stored inside the on-board unit 1 when the pow

the vehicle 2 is lost or blocked.

The wide area communication device 12 is, for

example, a portable phone terminal, and communicate
the base station device 80 via a communication netw
portable phone communication, and performs transmis
and reception to and from a center server device 3.

[0025]

The position detection unit 13 detects a position
the on-board unit 1 using the GPS receiver 13-1, th
supplement sensor unit 13-2, and the dead-reckoning
processing unit 13-3.

The GPS receiver 13-1 receives electric waves from
GPS satellite 90 to read information regarding the
and measure information regarding latitude and long
from received data.

The GPS supplement sensor unit 13-2 includes a gyr

sensor and an acceleration sensor, and performs an
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operation of estimating the position of the on-boar

1 from information regarding the gyro sensor and th
acceleration sensor. Further, the GPS supplement s
unit 13-2 may be, for example, a constituent unit u

a case in which reception sensitivity of the electr
waves from the GPS satellite 90 is not preferable.

The dead-reckoning processing unit 13-3 performs a
operation of supplementing the position of the on-b
unit 1 based on the information regarding the latit
the longitude measured by the GPS receiver 13-1 and
information regarding the position of the on-board
estimated by the GPS supplement sensor unit 13-2 ac
to the precision of the information included in the
electric waves received by the GPS receiver 13-1.

[0026]

The map matching processing unit 14 matches

information regarding the position of the segment s

in the road map data storage unit 15 with the infor
regarding the position of the on-board unit 1 detec

the position detection unit 13, and detects the seg

which the on-board unit 1 exists. That is, the map
matching processing unit 14 is an example of a cons

unit functioning as a segment detection unit that d

the segment correlating with the position detected

position detection unit 13 from among the plurality

segments which are sections obtained by dividing th
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[0027]

The segment change determination unit 16 determine S,
for example, whether the on-board unit 1 has passed the
entrance notification points 70 to 72 and entered a new
segment based on the result of a detection process of the
map matching processing unit 14. Further, for exam ple,
when the segment change determination unit 16 deter mines

that the on-board unit 1 has passed any one of the

entrance notification points 70 to 72, the segment change
determination unit 16 transmits information in whic h the
ID of the segment that the vehicle has newly entere d,
information on the time, and the on-board unit ID a re
associated with the center server device 3 via the wide
area communication device 12. In other words, the wide

area communication device 12 is an example of a

constituent unit functioning as a transmission unit that
transmits information in which information indicati ng the
segment in which the own on-board unit 1 exists (in other
words, the segment after the change or the segment that
the vehicle has newly entered), and information ind icating

a time at which the own on-board unit 1 begins to b e in
the segment are associated, to the center server de vice 3

when the segment change determination unit 16 has
determined that the segment which the own on-board unit 1
exists has changed.

[0028]

17



The display unit 17 displays, for example,
information indicating a state or a position on the map of
the on-board unit 1, and a degree of congestion of the
road received from the center server device 3.

The reporting unit 18 includes a built-in speaker,
and notifies a driver of the vehicle 2 of informati on

through a buzzer or a melody.

The storage unit 19 stores programs or data used i n
the on-board unit 1. This storage unit 19 has a ta ble
that stores information regarding latitude and long itude
detected by the position detection unit 13, and a s egment
ID obtained as a result of matching in the map matc hing

processing unit 14, in association with information
regarding time included in electric waves from the GPS
satellite 90, for example, as illustrated in Fig. 3
Further, in the table, no record in the segment ID (item
with " -") indicates that the corresponding segment has not
been detected in the map matching processing unit 1 4.

[0029]

The control unit 20 performs general management

including transmission and reception of data of eac h unit
of the on-board unit 1. When the on-board unit 1 a Iso
serves, for example, as a car navigation system, th IS
control unit 20 also performs a process for path in duction

to a destination in the car navigation system, or a

process of selecting an optimal path to the destina tion

18



based on the information indicating the degree of
congestion received from the center server device 3

[0030]

The road map data storage unit 15 stores the map
data of the road in the form of the segments descri
above, and, for example, information regarding the
latitude and the longitude of the start point and t
point of each segment, in which the information ind
a connection relationship of the respective segment
included. Further, in the present embodiment, all
are not divided into segments and shown, but roads
which the degree of congestion is desired to be det
are assumed to be stored in the segment form.

A scheme of dividing the road into the segments
includes, for example, a scheme for accurately esti
the degree of congestion in a road, as illustrated
4A to 4D.

A general scheme is a scheme of dividing a road in
one segment from a branch point to another branch p
as illustrated in Fig. 4A.

On the other hand, a division scheme in Fig. 4B is
scheme of dividing a long straight line into a plur
of segments at certain distances, in addition to th
division at the branch point. Accordingly, it is p

to detect a congesting place even in the straight r

[0031]
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Figs. 4C and 4D illustrate a scheme of dividing a

curved road into segments.

A scheme of approximating and dividing the curved

road to and into two straight lines as illustrated

in Fig.

4C may be applied, and a scheme of approximating th e

curved road to a plurality of short straight lines
illustrated in Fig. 4D may be applied.

In the case of Fig. 4D, each of the plurality of
short straight lines of the curved portion may be a
segment, the plurality of short straight lines may
connected at nodes, and a connected portion may be
segment. In this case, information regarding the |
and the longitude of each node may be stored
association with each other.

In the scheme as illustrated in Fig. 4D, an error
between the position detected by the position detec
unit 13 and the position of the segment becomes sma
it is possible to increase the precision of matchin
the map matching processing unit 14. Further, in t
division illustrated in Fig. 4D, it is possible to
accurately detect the degree of congestion of a poi
joining to the straight road, unlike in the divisio

illustrated in Fig. 4C.
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Further, the data stored in the road map data

storage unit 15 is updated by the control unit 20

downloading latest data from the center server devi
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via the wide area communication device 12.

[0032]

Fig. 5 is a block diagram illustrating the interna
configuration of the center server device 3.

This center server device 3 includes a road map da ta
storage unit 30, a storage unit 31, an Internet
communication unit 32, a segment table 33, a traffi c
information detection unit 34, a travel direction
determination unit 35, a control unit 36, and a tra ffic
information providing unit 37.

The road map data storage unit 30 stores the same

data as the data stored in the road map data storag e unit
15 of the on-board unit 1 described above. Further , the
latest data is stored in the road map data storage unit 30,
and the on-board unit 1 downloads the data stored i n the
road map data storage unit 30 and updates the data of the

road map data storage unit 15, as described above.
The storage unit 31 stores programs or data used f or
control of the center server device 3.

The Internet communication unit 32 is connected to

the base station device 80 via an Internet network, and
performs transmission and reception to and from eac h on-
board unit 1. This Internet communication unit 32 is, for

example, an example of a constituent unit functioni ng as

reception unit that receives information in which

information indicating the segment and information

21



indicating the time are associated, from each on-bo
unit 1.
The segment table 33 is, for example, a table havi
a format illustrated in Fig. 6, and stores data tha
Internet communication unit 22 receives from the
respective on-board units 1-1, 1-2, 1-3, .... This s
table 33 first includes an item of the on-board uni
and includes a plurality of sets of items of time a
(segment).
The traffic information detection unit 34 detects
the information indicating the traffic state of the
based on the information stored in the segment tabl
The travel direction determination unit 35
determines a travel direction of the vehicle 2 base
the information stored in the segment table 33.
The control unit 36 performs general management
including transmission and reception of the data of
unit of the center server device 3.
The traffic information providing unit 37 transmit
the information indicating the traffic state detect
the traffic information detection unit 34 to the on
unit 1 via the Internet communication unit 22.
[0033]
Next, a processing operation of the on-board unit
will be described with reference to a flowchart in

(Step ST101)
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For example, in Fig. 1, the vehicle 2-1 is assumed

to enter segment 1 in a state in which the vehicle 2-1
runs in an area to which a segment is not assigned in a
road leading to segment 1. The GPS receiver 13-1 o f the
on-board unit 1-1 of this vehicle 2-1 receives elec tric
waves at a constant period from the GPS satellite 9 0.
This GPS receiver 13-1 measures latitude and longit ude
from information included in the received electric waves,
and outputs information regarding the latitude and the
longitude, time information included in the receive d
electric waves, and information indicating reliabil ity of
the information included in the received electric w aves.
Further, in this embodiment, GPS receiver 13-1 outp uts

information in  which information indicating that a

position of the on-board unit 1-1 is a point P1 (la titude

@, longitude A1), information indicating that a time at

which the position has been detected is "9:56" and

information indicating reliability "high" are assoc lated.
[0034]

(Step ST102)

Then, the GPS supplement sensor unit 13-2 of the o n-
board unit 1-1 performs an operation of estimating a
position in which the on-board unit 1-1 exists at t he time

“9:56” output by the GPS receiver 13-1 based on
information regarding a direction of rotation of th e

vehicle 2-1 obtained from the gyro sensor and a spe ed of

23



the vehicle 2-1 obtained from the acceleration sens or. In

this embodiment, the GPS supplement sensor unit 13- 2 is
assumed to have obtained information indicating a p oint P2
(latitude @, longitude A2) that is the position of the on-

board unit 1-1 as a result of the operation.

Also, the dead-reckoning processing unit 13-3

calculates the position of the on-board unit 1-1 th rough
the scheme illustrated in Fig. 8 using the informat ion
regarding the two positions obtained from the GPS r eceiver

13-1 and the GPS supplement sensor unit 13-2.

Specifically, the position of the on-board unit 1- 1
estimated through the operation by the GPS suppleme nt
sensor unit 13-2 is a position indicated by the poi nt P2
(latitude @, longitude A2), and the position based on the
information regarding the latitude and the longitud e
output by the GPS receiver 13-1 is a position indic ated by
the point P1 (latitude @1, longitude A1). In this case,
the dead-reckoning processing unit 13-3 calculates a
position of a point P3 (latitude @3, longitude A3) as a
position of the on-board unit 1-1 through an operat ion of

weighted averaging using the reliability of the

information output by the GPS receiver 13-1 as a we ight.
That is, as the reliability of the information outp ut by
the GPS receiver 13-1 becomes higher, the position of the
point P3 (latitude @3, longitude A3) is closer to the
position of the point P1 (latitude @, longitude A1) output

24



by the GPS receiver 13-1.

This dead-reckoning processing unit 13-3 stores
information regarding the calculated position (that is,
information indicating the point P3 (latitude @3,

longitude A3)) and information regarding the time "9:56"

output by the GPS receiver 13-1 so as to be associa ted

with each other in a table of the storage unit 19

illustrated in Fig. 3, and outputs the information to the
map matching processing unit 14. Further, the posi tion
that is a start point when the GPS supplement senso r unit
13-2 performs the operation of estimating the posit ion is
a position indicated by the point P3 (latitude @3,

longitude A3). In the example illustrated in Fig. 3, the

point P3 is a position indicated by the latitude @ =
+35.25.33.135 and the longitude A3 = +139.40.20.234.
[0035]

(Step ST103)

Then, the map matching processing unit 14 receives
the point P3 (latitude @3, longitude A3) which is the
information regarding the position and the informat ion
regarding the time “9:56” from the dead-reckoning
processing unit 13-3, reads the past information re garding

the position of the on-board unit 1-1 and the time

information associated with the information regardi ng the
position stored in the table of the storage unit 19 , and
obtains the trajectory of the vehicle 2-1, that is, the

25



trajectory of the on-board unit 1-1 arranged in tim
series.

For example, the trajectory of the on-board unit 1
is assumed to be a trajectory | as illustrated by a
line in Fig. 9. The map matching processing unit 1
extracts three paths of path candidates C1, C2, and
from the data stored in the road map data storage u
as candidates of paths corresponding to the obtaine
trajectory | based on the this trajectory I. Also,
map matching processing unit 14 determines the cand
path having a smallest amount of error based on the
of regions (hatched regions in Fig. 9) surrounded b
obtained trajectory | and the respective paths of p
candidates C1, C2, and C3. In this embodiment, the
matching processing unit 14 determines the candidat
C2 in which the area of the region surrounded by th
trajectory | and the path candidate (the hatched re
Fig. 9) is smallest, as a path corresponding to the
trajectory | of the on-board unit 1-1.

[0036]

Also, the map matching processing unit 14 matches

the path C2 determined to be a path of the trajecto
with the information regarding the latest position,

detects the segment in which the on-board unit 1-1

This map matching processing unit 14 records the

segment ID of the detected segment to be associated
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the information regarding the position and the time of the

storage unit 19 based on the information regarding the
time correlating with the segment ID, and outputs t he
segment ID to the segment change determination unit 16.

In this embodiment, the point P3 (latitude @3,

longitude A3) is assumed to be a position included in the

area corresponding to segment 1. In this case, the map
matching processing unit 14 determines that the on- board
unit 1-1 has entered segment 1 at the time “9:56". Also,
the map matching processing unit 14 writes "1" to a n item
Seg (segment) correlating with the time "9:56”. Fu rther,
when the segment ID is unable to be detected, the m ap
matching processing unit 14 writes " -" to the item Seg of

the table of the storage unit 19, as described abov e.

[0037]

(Step ST104)

Then, the segment change determination wunit 16

receives segment ID "1" and information regarding t he time
“9:56” from the map matching processing unit 14, re ads
information regarding the segment ID at an immediat ely
previous time from the table of the storage unit 19 , and

determines whether the segment ID has changed.
Here, since the vehicle 2-1 runs along the area to

which no segment is assigned and enters segment 1, -
indicating that there is no segment ID is recorded in the

item Seg correlating with an immediately previous t ime

27



("9:55" in Fig. 3). When the segment ID is newly d

in a state in which no segment ID is recorded and w
value different from the segment ID at the target t
recorded in the segment ID for the immediately prev
time, the segment change determination unit 16 dete
that the segment ID has changed.

On the other hand, when the ID of the segment from
the map matching processing unit 14 and the segment
an immediately previous time are the same, the segm
change determination unit 16 determines that no cha
occurred and returns to the process of step ST101.

[0038]

(Step ST105)

Also, when the segment change determination unit 1
determines that the segment ID has changed, the seg
change determination unit 16 transmits the segment
the information regarding the time “9:56” correlati
the segment ID "1”, and the on-board unit ID "12340
which are received from the map matching processing
14, to the center server device 3 via the wide area
communication device 12.

When the control unit 36 of the center server devi
3 receives the data from the on-board unit 1-1 via
Internet communication unit 32, the control unit 36
and stores the received data to and in the segment

33, as illustrated in Fig. 6. Here, the on-board u
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correlates with the on-board unit ID "12340001", "9
written to an item time 1 in a row of the on-board
"12340001", and "1" indicating segment 1 is written
corresponding item Seg.

[0039]

As illustrated in Fig. 1, as the vehicle 2-1 moves
the on-board unit 1-1 writes data to the table of t
storage unit 19 each time the on-board unit 1-1 mea
the position. Also, when the segment change determ
unit 16 determines that the segment ID has changed,
on-board unit 1-1 transmits the data to the center
device 3, and the data is written to the segment ta

of the center server device 3.

Thus, when the on-board unit 1-1 moves, for exampl

in order of segments 1, 2, 4, and 6, the segment ID
immediately previous time and the segment ID at a t

time change.

In this case, in step ST104, the segment change

determination unit 16 determines that the segment h

changed, and transmits information in which the seg
the information regarding the time correlating with
segment ID, and the on-board unit ID "12340001" rec
from the map matching processing unit 14 are associ
the center server device 3. The center server devi
writes the received information to the segment tabl

Specifically, the center server device 3 records da
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shown in the row of the on-board unit ID "12340001" in Fig.
6 in the segment table 33.
[0040]
Then, when the vehicle 2-1 exits segment 6, the ma p

matching processing unit 14 is unable to detect the

corresponding segment ID in the process of step ST1 03.
Therefore, the map matching processing unit 14 writ es“ -7
to indicate that there is no corresponding segment ID, as
shown in the item Seg correlating with the item tim e
"10:53" in the storage unit 19 of the on-board unit 1-1.

When the state changes from a state in which the
segment ID exists to a state in which no correspond ing

segment ID in step ST104 exists, the segment change

determination unit 16 determines that the segment h as
changed, and transmits data to the center server de vice 3.
The center server device 3 writes a state (" ") in which
there is no corresponding segment ID to the segment table
33, as shown in the item Seg of time 5 in Fig. 6. When
" =" is written to the item Seg of the segment table 3 3,
this indicates that the on-board unit 1-1 has exite d the
segment in which the on-board unit 1-1 exists until an

immediately previous time.

Thus, when the segment change determination unit 1 6
determines that the segment ID has changed, the on- board
unit 1-1 according to this embodiment transmits the

segment ID of the segment in which the on-board uni t1-1
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exists, and the time at which the on-board unit 1-1
to be in the segment indicated by this segment ID t

center server device 3 to be associated with each o

Accordingly, it is possible to reduce the number of

transmissions in comparison with a case in which th

and the positional information as illustrated in Fi

are all transmitted to the center server device 3.
[0041]

[Operation of the center server device]

Next, an operation of the traffic information

detection unit 34 of the center server device 3 wil
described with reference to Figs. 10 and 11.

When the plurality of the vehicles 2-1, 2-2, 2-3,
run along the road divided into segments, data from
plurality of the on-board units 1-1, 1-2, 1-3, ... is
in the segment table 33 illustrated in Fig. 6.

Fig. 10 is a diagram illustrating data stored in t
segment table 33 to be visually easily understood.

example, in Fig. 10, the on-board unit 1-1 having o

unit ID "12340001" enters segment 1 at 9:56, enters

segment 2 at 10:04, enters segment 4 at 10:16, ente

segment 6 at 10:36, and exits segment 6 at 10:53.

[0042]

Fig. 11 is a flowchart illustrating an example of

the process flow in the traffic information process

system 100 according to this embodiment.
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(Step ST201)

The traffic information detection unit 34 selects
first detection target time in order to detect the
of the vehicles 2 that are present in any one of th
segments at a predetermined time from this segment
33. It is assumed that the traffic information det
unit 34 selects, for example, a time "10:30".

(Step ST202)

Then, the traffic information detection unit 34
selects a target segment. Here, it is assumed that
traffic information detection unit 34 selects segme
Further, an operator of the center server device 3
arbitrarily select and set the time and the segment
select a predetermined time, such as a time of ever
minutes beginning at 0:00. Further, for the segmen
segments may be sequentially selected one by one fr
segment 1.

(Step ST203)

The traffic information detection unit 34 reads, f
each on-board unit 1, the segment ID associated wit
selected time “10:30” from the segment table 33. F
the traffic information detection unit 34 may read,
each on-board unit 1, the segment ID associated wit
time of "10:25 to 10:35" that is a period of time w
five minutes before and after the selected time “10

from the segment table 33. Further, the traffic
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information detection unit 34 may read, for each on
unit 1, the time of "10:25 to 10:35" that is a peri
time within five minutes before and after the selec
time “10:30” associated with the selected segment |
from the segment table 33.

[0043]

(Step ST204)

Also, the traffic information detection unit 34
determines, for each on-board unit 1, whether the o
unit 1 exists in the selected segment 4 at the sele
time “10:30” (or within five minutes before and aft
selected time “10:30”) based on the read informatio

The on-board unit 1-1 having on-board unit
"12340001" exists in segment 4 at the time “10:30",
shown in the segment table 33. Therefore, the traf
information detection unit 34 determines that the o
unit 1-1 having on-board unit ID "12340001" exists
selected segment 4 at the selected time “10:30".

[0044]

(Step ST205)

When the traffic information detection unit 34

determines that the target on-board unit 1-1 exists
segment 4 at the time “10:30”, the traffic informat
detection unit 34 outputs on-board unit ID "1234000
the target on-board unit 1-1 and the selected segme

"4" to the travel direction determination unit 35.
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Also, the travel direction determination unit 35

reads data corresponding to the on-board unit ID

"12340001" output by the traffic information detect
unit 34 from the segment table 33. This travel dir
determination unit 35 detects the item correspondin
segment ID "4" output by the traffic information de

unit 34 from the read data, and reads the segment |
the immediately previous time in the detected item.

the example illustrated in Fig. 6, the travel direc

determination unit 35 reads segment ID = 2 at the

immediately previous time "10:04" in the item of th
detected segment ID "4”.

Then, the travel direction determination unit 35
determines a travel direction of the vehicle 2-1 ba
data indicating the connection relationship between
segments stored in the road map data storage unit 3
Here, the travel direction determination unit 35 de
path on which the segment ID changes in order from
from the road map data storage unit 30, and determi
that this detected path is an up lane. Also, the t
direction determination unit 35 outputs a determina
result "up lane" together with on-board unit ID "12
to the traffic information detection unit 34.

[0045]

(Step ST206)

On the other hand, when the traffic information
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detection unit 34 determines that there is no targe
board unit 1-1 in segment 4 at the time “10:30”, th
traffic information detection unit 34 proceeds to t
process of step ST206. This traffic information de

unit 34 determines whether data of all the on-board

1-1, 1-2, 1-3, ... has been read. When the data of a
on-board units 1-1, 1-2, 1-3, ... is not read, the tr
information detection unit 34 repeats the process o
ST203 to ST205.

(Step ST207)

On the other hand, when the data of all the on-boa
units 1-1, 1-2, 1-3, ..., is read, the travel directi
determination unit 35 outputs each determination re
together with on-board unit ID to the traffic infor
providing unit 37.

[0046]

In the example illustrated in Fig. 10, there are

five on-board unit IDs 12340001, 12340008, 12340015

12340003, and 12340030 in segment 4, and the travel

direction determination unit 35 outputs a determina
result indicating that the respective on-board unit

are an up lane, a down lane, a down lane, an up lan

a down lane. Accordingly, the traffic information
providing unit 37 can transmit a value indicating t
number of vehicles 2 present in segment 4 at the ti

10:30 to each vehicle 2 as information indicating t
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degree of congestion of segment 4 at the correspond
time based on the determination result input from t
travel direction determination unit 35. Further, t
traffic information providing unit 37 becomes able
transmit the information indicating the degree of
congestion of each of the up lane and the down lane
each vehicle 2.

Further, when there is no item at the immediately
previous time in the determination of the travel di
determination unit 35, and for example, when segmen
selected as a target segment, there is no item of t
immediately previous time, for the on-board unit 1-
having on-board unit ID = 12340001, as illustrated
6. In such a case, when the vehicle enters segment
state in which there is no segment ID, an indicatio
the up lane is stored in the road map data storage
and thus, it is possible to cause the travel direct
determination unit 35 to determine the direction.

[0047]

In the first embodiment described above, the
configuration in which each on-board unit 1 perform
detection of the position, detects the segment in w
the on-board unit 1 exits based on the detected pos
and transmits the segment ID of the segment that th
board unit 1 newly enters to the center server devi

when the segment in which the on-board unit 1 exits
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changed is applied. Accordingly, the center server

3 can perform detection of the number of vehicles 2

certain

time

in units of segments and collect

information indicating the degree of congestion in

segment.

Further,

it iIs possible to obtain a merit that

detailed path guidance according to each traffic si

can be performed when the traffic information is pr

in comparison with a case in which the traffic info

in each grid is acquired.

Further, it is possible to provide the information

indicating the degree of congestion for each of the

lane and the down lane to the vehicle 2 by applying

configuration

in which the

information

indicating t

connection relationship among the segments is store

the road map data storage unit 15, and the determin

of the

travel

direction

is

performed

using

information in the center server device 3. Further

the data is transmitted from the on-board unit 1 to

center server device 3 only when the segment has be

changed,

it

is

possible

to

reduce

an

amount

transmission to the center server device 3 and to r

processing load.

[0048]

Further,

while the travel

direction determination

unit 35 is included in the center server device 3 i
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first embodiment described above, the travel direct
determination unit 21 may be included in the on-boa

For example, an on-board unit la in which the trave
direction determination wunit 21 is newly added as
functional block as illustrated in Fig. 12 is confi

In this configuration, the process of Fig. 7 descri

above is as follows.

In the on-board unit la, when the segment change
determination unit 16 determines that the segment h
changed (Yes in step ST204), the segment change
determination unit 16 outputs a target segment ID t
travel direction determination unit 21. The travel
direction  determination unit 21 reads an item
corresponding to the segment ID output by the segme
change determination unit 16 from the table of the
unit 19, and detects the segment ID at the immediat
previous time of the read item. Since the segment
determination unit 16 determines that the segment h
changed, the segment ID recorded at the immediately
previous time is a segment ID different from the se
ID that is a processing target.

The travel direction determination unit 21
determines the travel direction based on the target
segment ID and the segment ID at an immediately pre
time, and the data stored in the road map data stor

unit 15, and outputs a result of the determination

38

ion

rd unit.

gured.
bed

as

o the

nt
storage

ely

change

as

gment

vious
age

to the



segment change determination unit 16. The segment
determination unit 16 transmits the time, the segme
the information indicating the travel direction (fo
example, up: up lane or down: down lane), and the o
unit ID to the center server device 3.

[0049]

The control unit 36 of the center server device 3
writes the data received from the on-board unit 1a
segment table 33. Fig. 13 illustrates an example o
structure of the segment table to which the travel
direction has been written, and information indicat
up lane or the down lane together with the segment
written to an item Seg (segment).

Through this configuration, when the traffic
information detection unit 34 of the center server
3 reads the segment ID from the segment table 33 wi
performing the process of step ST205 in Fig. 11, th
traffic information detection unit 34 can read the
information indicating the up lane or the down lane
it is possible to reduce the process in the center
device 3.

[0050]

Further, in the process described above, when the
travel direction determination unit 21 reads the se
ID at the immediately previous time from the table

storage unit 19, the travel direction determination
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21 may read the information (" —=") indicating that there is

no segment ID. Even when the travel direction
determination unit 21 reads this information, if th

a change into a certain segment ID in a state in wh

there is no segment ID, an indication indicating wh

this indicates the up lane or the down lane is stor

the road map data storage unit 15 as information in
advance, and thus, a determination as to whether th

is the up lane or the down lane can be performed.

Further, when the travel direction determination
unit is included in the on-board unit, the informat
indicating the direction in which the vehicle 2 run
obtained by the GPS supplement sensor unit 13-2 in
board unit 1la, and thus, when the determination as
whether the path is an up lane or a down lane is pe
by the travel direction determination unit 21, it i
possible to perform a check as to whether the deter
direction is accurate based on the information rega
the direction obtained from the GPS supplement sens
13-2 and also to increase precision.

[0051]

Further, in the configuration of the first
embodiment described above, a time at which the veh
has passed the entrance notification points 70, 71,
of Fig. 1, which are branch points of the segment,

been used as a timing at which the segment change
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determination unit 16 determines that the segment |
changed. On the other hand, in an actual environme
example, in a city area with many high-rise buildin
since GPS reception sensitivity decreases, it may b
difficult to accurately determine whether the vehic
proceeds to segment 3 or to segment 4 when the vehi
passes a branch point of segment 2, segment 3, and

4, as illustrated in Fig. 14A.

For example, actually, even when the vehicle goes

straight from segment 2 to segment 4, segment 3 may
detected in a state in which segment 2 is detected
depending on sensitivity of the electric waves, and
segment 4 may be detected.

In this case, in a scheme of increasing precision
the determination, for example, as illustrated in F
a point P1 or P2 slightly away from the branch poin
be an entrance notification point, and the map matc
processing unit 14 may select whether a new segment
to be output based on whether the position of the o
unit 1a has been beyond such points.

For example, when the vehicle 2-1 has gone straigh
from segment 2 to segment 4, the map matching proce
unit 14 outputs segment 2 until the vehicle is beyo
point of P1, and outputs segment 4 when the vehicle
been beyond the point of P1. In this configuration

possible to accurately perform the determination of
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segment change without changing the process of the
change determination unit 16.

[0052]

Further, in addition to the above-described scheme
there is a scheme of changing a timing of the
determination in the segment change determination u
For example, the segment change determination unit
determines that the segment ID has changed, and the
also use a result of the determined change after a
time lapses. This certain time is a time until the
detection of the segment in the map matching proces
unit 14 is stabilized, such as a time until the sam
segment ID is continuously detected.

Further, the segment change determination unit 16
determines that the segment ID has changed, and the
also determine that the segment ID has changed when
same segment ID is output from the map matching pro
unit 14 continuously multiple times or more.

In any of the schemes, for the time, it is necessa
to return to the time at which the vehicle 2 passes
branch point, and, in the map matching processing u
the distance from the branch point is obtained when
entrance notification point is changed. Thus, a sp
which the vehicle passes P1 or P2 is acquired from
supplement sensor unit 13-2, and the time at which

vehicle passes the branch point can be obtained thr

42

segment

nit 16.
16
n may

certain

sing

e

n may
the

cessing

ry
the
nit 14,
the
eed at
the GPS
the

ough a



reverse operation.

Further, when the segment change determination uni

16 performs a process of increasing the precision,
segment change determination unit 16 stores a time
which the segment ID is first determined to have be
changed, and thus, this time can be regarded as a t
which the vehicle has passed the branch point.

Through the configuration as described above, it i
possible to accurately detect a change in the segme
in an area in which GPS reception sensitivity is lo

[0053]

[Second embodiment]

The center server device 3 of the first embodiment

includes the configuration in which the number of v

that are in the segment at a certain time is detect

a process of indicating the degree of congestion of
segment is performed. This configuration indicates
degree of congestion close to an actual state of th
segment when many vehicles 2 have on-board units 1
thereon. In a situation in which the on-board unit

not so much widespread and, for example, when the n
of vehicles M1, M2, and M3 not having the on-board
mounted thereon is greater than the number of vehic
having the on-board unit 1 mounted thereon, an accu
degree of congestion in segment 2 is not indicated

detection of only the vehicle 2-2 having the on-boa
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1-2 mounted thereon.

On the other hand, a center server device 3 of the

second embodiment has a configuration in which an a mount
of passage time necessary for passage of the vehicl e2in
a certain segment or an average speed during runnin g in
the segment are calculated as information indicatin g the

degree of congestion instead of using the number of
vehicles 2 in the segment as the degree of congesti on, as
illustrated in Fig. 15B.

[0054]

Fig. 16 is a block diagram illustrating an interna I

configuration of a center server device 3a of the s econd
embodiment. In the center server device 3a of the second
embodiment, the same configurations as those in the center
server device 3 of the first embodiment are denoted with

the same reference signs, and a traffic information

detection unit 34a that is a different configuratio n will

be hereinafter described. Fig. 17 is a diagram

illustrating information stored in a segment table 33 to

be visually easily understood. Hereinafter, an ope ration

of the center server device 3a of the second embodi ment

will be described with reference to a flowchart of Fig. 18.
[0055]

(Step ST301)
First, the traffic information detection unit 34a of

the center server device 3a selects a target time t 0

44



detect the vehicle 2 which has passed any one of se
at a predetermined time.

Here, 10:40 is assumed to be selected.

(Step ST302)

Then, the traffic information detection unit 34a
selects a target segment. Here, segment 4 is assum
be selected.

Similarly to the first embodiment, an operator of
the center server device 3a may arbitrarily select
the time and the segment or may select a predetermi
time, such as a time of every 30 minutes beginning
0:00. Further, for the segments, all segments may
seqguentially selected one by one from segment 1.

(Step ST303)

The traffic information detection unit 34a reads
data for each on-board unit 1 from the segment tabl

(Step ST304)

Then, the traffic information detection unit 34
determines whether the on-board unit 1 has passed t
selected segment at the selected time based on the
data.

Since the on-board unit 1 having the first read on
board unit ID = 12340001 has passed segment 4 at 10
the traffic information detection unit 34 determine
the on-board unit 1 has passed. On the other hand,

it is determined that the target on-board unit 1 ha
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passed segment 4 at 10:40, the traffic information
detection unit 34a proceeds to the process of step

[0056]

(Step ST305)

When the traffic information detection unit 34a
determines that the target on-board unit 1 has pass
segment 4 at 10:40, the traffic information detecti
34a outputs the on-board unit ID of the target on-b
unit 1 and the selected segment ID to the travel di
determination unit 35. The travel direction determ
unit 35 performs a determination as to whether the
an up lane or a down lane through the same process
the first embodiment. Here, since the travel direc
determination unit 35 reads a segment ID at an imme
previous time of the item in which the segment ID i
the travel direction determination unit 35 reads "2
travel direction determination unit 35 detects a pa
which the segment ID is changed in order from 2 to
the road map data storage unit 30, determines that
path is the up lane, and outputs a determination re
together with the on-board unit ID to the traffic
information detection unit 34a.

(Step ST306)

Then, the traffic information detection unit 34a
detects the time at which the target on-board unit

entered segment 4 and the time at which the target
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board unit 1 has exited segment 4 from the segment
33. The time at which the target on-board unit 1 h
exited segment 4 is the time at which the target on

unit 1 has entered segment 6. The traffic informat
detection unit 34a calculates a distance of segment
based on the latitude and the longitude of the star

and the end point of segment 4 stored in the road m
storage unit 30, and calculates an amount of passag
and an average speed based on the calculated distan

the detected entrance and exit time.

Further, it is possible to reduce a load of an

operation process in the traffic information detect

unit 34a by storing information indicating the dist

each segment in the road map data storage unit 30 i

advance.

(Step ST307)

The traffic information detection unit 34a

determines whether data of all the on-board units 1
been read. When the data of all the on-board units
not been read, the traffic information detection un
repeats the process from step ST303.

(Step ST308)

On the other hand, when the data of all the on-boa
units 1 has been read, the traffic information dete
unit 34a outputs a result to the traffic informatio

providing unit 37.
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[0057]
In the example illustrated in Fig. 17, since three

on-board units having on-board unit IDs 12340001, 1

and 12340015 have passed segment 4, the traffic

information providing unit 37 can provide the amoun
passage time of segment 4 and the average speed obt
using the data of the three on-board units 1. Furt
the on-board units having the on-board unit IDs 123
and 12340015 pass the down lane of segment 4, and v
obtained by further averaging the amount of passage
and the average speed obtained from the two on-boar
1 may be provided.

[0058]

Through the configuration of the second embodiment

described above, the center server device 3a can re

data of the vehicle 2 that has passed a certain seg
from the data stored in the segment table 33 and ca

the amount of passage time and the average speed in
segment. Accordingly, even when there are a small

of vehicles 2 on which the on-board unit 1 is not m

it is possible to calculate the amount of passage t

the average speed in the segment of the vehicles on

the on-board unit 1 is mounted, and to provide this
information as information indicating the degree of
congestion.

[0059]
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Further, in the second embodiment described above,
configuration in which the travel direction determi
unit described with reference to Figs. 12 and 13 is
included in the on-board unit may be applied. When
configuration is applied, the center server device
not have to perform the process of step ST305 in Fi
and can obtain the information indicating whether t
is the up lane or the down lane when reading the da
the segment table 33 in step ST303.

[0060]

Further, in the first and second embodiments

described above, when the determination of the trav
direction is performed by the travel direction
determination unit 35, information indicating the t
direction of the vehicle on the road such as one-wa
transit is stored in the road map data storage unit

and thus, it is possible to perform a check as to w

or not a result of determining the travel direction
correct. This applies to the configuration in whic

travel direction determination unit 21 described wi
reference to Fig. 12 is included in the on-board un

by storing the same information in the road map dat
storage unit 15, it is possible to perform a check

whether the result of determining the travel direct

correct.

[0061]
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Further, while in the first and second embodiments
described above, the map matching processing unit 1
causes " " indicating that there is no segment ID to be
stored in the storage unit 19 or the segment table
there is no corresponding segment ID, for example,
special segment ID such as segment 0 which is not a
to an actual road may be given as one segment to an
in which no segment is assigned to, and may be proc
as a change in the segment ID in the process of the
segment change determination unit 16 or the travel
direction determination units 35 and 21. In this c
is necessary for information indicating a positiona
relationship between segment 0 and another segment
such as a positional relationship in which movement
segment O to segment 1 in Fig. 1 is an up lane and
movement from segment 0 to segment 6 is a down lane
stored in the road map data storage units 15 and 30

[0062]

Further, while the on-board units 1 and la can be

applied to a terminal device of a car navigation sy

described above, the on-board units 1 and la may be

included in an on-board unit of ETC (Electronic Tol
Collection System) (registered trademark), or may b
included in a vehicle-mounted sensor of a probe car

for collection of vehicle information. Further, th

board units 1 and la may be applied to a portable p
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terminal including a GPS.

[0063]

Further, conversion of an assembly program may be

performed by recording a program for

functions of the respective processing units in the
present invention on a computer-readable recording
loading the program recorded on the recording mediu
computer system, and executing the program.

Further, the “computer system” referred to herein
includes an OS or hardware such as a peripheral dev
Further, the “computer system” also includes a WWW
including a homepage providing environment (or disp
environment). Further, the “computer-readable reco
medium” includes a flexible disk, a magnetic optica
a ROM, a portable medium such as a CD-ROM, or a sto
device such as a hard disk built in the computer sy
Further, the “computer-readable recording medium” a
includes a recording medium that holds a program fo
certain period of time, such as a volatile memory (
inside a computer system including a server and a ¢
when a program is transmitted via a network such as
Internet or a communication line such as a telephon

[0064]

Further, the above-described program may

transmitted from a computer in which the program is

in a storage device or the like to other computers
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transmission medium or by transmission waves in the
transmission medium. Here, the “transmission mediu
transmitting the program refers to a medium having
function of transmitting information, such as a net
(communication network) such as the Internet or a
communication line such as a telephone line. Also,
above-described program may be a program for realiz
some of the above-described functions. Alternative

program may be a program capable of realizing the a
described functions through a combination with a pr
previously stored in a computer system, that is, a
differential file (a differential program).

Industrial Applicability

[0065]

According to the traffic information processing
system, the detection device, the server device, th
traffic information processing method, and the prog
described above, it is possible to acquire and proc
traffic information in units of segments.

Reference Signs List
[0066]
1 VEHICLE-MOUNTED INSTRUMENT
10 POWER SUPPLY CIRCUIT
11 BUILT-IN BATTERY
12 WIDE AREA COMMUNICATION DEVICE

13 POSITION DETECTION UNIT
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13-1 GPS RECEIVER

13-2 GPS SUPPLEMENT SENSOR UNIT

13-3 DEAD-RECKONING PROCESSING UNIT
14 MAP MATCHING PROCESSING UNIT

15 ROAD MAP DATA STORAGE UNIT

16 SEGMENT CHANGE DETERMINATION UNIT
17 DISPLAY UNIT

18 REPORTING UNIT

19 STORAGE UNIT

20 CONTROL UNIT

3 CENTER SERVER DEVICE

30 ROAD MAP DATA STORAGE UNIT

31 STORAGE UNIT

32 INTERNET COMMUNICATION UNIT

33 SEGMENT TABLE

34 TRAFFIC INFORMATION DETECTION UNIT
35 TRAVEL DIRECTION DETERMINATION UNIT
36 CONTROL UNIT

37 TRAFFIC INFORMATION PROVIDING UNIT
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Claims
[Claim 1]

A traffic information processing system comprising
detection device mounted on a vehicle, and a server

wherein the detection device includes:

a position detection unit that detects a position
the own device and acquires a time at which the pos
Is detected,;

a segment detection unit that detects a segment
correlating with the position detected by the posit
detection unit from a plurality of segments that ar
sections into which a road is divided;

a segment change determination unit that determine
whether the segment in which the own device exists
changed based on the segments sequentially detected
segment detection unit; and

a transmission wunit that transmits information
indicating the segment in which the own device exis
information indicating a time at which the own devi
begins to be in the segment to the server device wh
segment change determination unit has determined th
segment in which the own device exists has changed,

the server device includes

a reception unit that receives the information
indicating the segment and the information indicati

time from the detection device.
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[Claim 2]

The traffic information processing system accordin g
to claim 1,

wherein the detection device or the server device
includes

a travel direction determination unit that
determines a travel direction of the vehicle in the
segment based on the segment sequentially detected by the
segment detection wunit and information indicating a
predetermined connection relationship between segme nts.
[Claim 3]

The traffic information processing system accordin g
to claim 1 or 2,

wherein the server device includes

a traffic information detection unit that calculat es
the number of vehicles that are in the segment at a n
arbitrarily determined time based on the informatio n
indicating the segment and the information indicati ng the
time.
[Claim 4]

The traffic information processing system accordin g

to any one of claims 1 to 3,

wherein the server device calculates an amount of

passage time for the segment or an average speed of the
vehicle that has passed the segment at an arbitrari ly
determined time based on the information indicating the
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segment and the information indicating the time.
[Claim 5]
The traffic information processing system accordin g
to any one of claims 1 to 4,
wherein the detection device includes
an acceleration sensor that detects a speed of the
vehicle, and
when the vehicle exits the first segment and enter S

another segment, the segment detection unit

detects the first segment as a segment in which th e
own device exists without detecting another segmen t in
which the own device exists when a position of the own
device is in a range of a predetermined distance fr om an
end of the first segment, detects the other segment in
which the own device exists when there is the posit ion of
the own device in a position that has been beyond t he
predetermined distance from the end of the first se gment,
calculates a time at which the own device begins to be in
the other segment based on a time at which the othe r
segment has been detected, the predetermined distan ce, and
the speed of the vehicle detected by the accelerati on

sensor when the vehicle passes a point of the
predetermined distance.
[Claim 6]

A detection device comprising:

a position detection unit that detects a position of
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the own device and acquires a time at which the pos

is detected:;

a segment detection unit that detects a segment

correlating with the position detected by the posit
detection unit from a plurality of segments that ar

sections into which a road is divided;

a segment change determination unit that determine

whether the segment in which the own device exists
changed based on the segments sequentially detected

segment detection unit; and

a transmission unit that transmits information

indicating the segment in which the own device exis

information indicating a time at which the own devi

begins to be in the segment when the segment change

determination unit has determined that the segment
which the own device exists has changed.
[Claim 7]

A server device comprising:

a position detection unit that detects a position
the own device and acquires a time at which the pos
is detected; a segment detection unit that detects
segment correlating with the position detected by t
position detection unit from a plurality of segment
are sections into which a road is divided; a segmen
change determination unit that determines whether t

segment in which the own device exists has changed
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on the segments sequentially detected by the segmen
detection unit; and a transmission unit that transm
information indicating the segment in which the own
exists, and information indicating a time at which
device begins to be in the segment when the segment
determination unit has determined that the segment
which the own device exists has changed, and the se
device includes a reception unit that receives the
information indicating the segment and the informat
indicating the time from a detection device mounted
vehicle.
[Claim 8]

A traffic information processing method performed
a detection device mounted on a vehicle, and a serv
device,

wherein the detection device

detects a position of the own device and acquires
time at which the position is detected,

sequentially detects a segment correlating with th
detected position from a plurality of segments that
sections into which a road is divided, and determin
whether the segment in which the own device exists
changed based on the sequentially detected segments

transmits information indicating the segment in
which the own device exists, and information indica

time at which the own device begins to be in the se
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when it is determined that the segment in which the
device exists has changed, and

the server device

receives the information indicating the segment an
the information indicating the time from the detect
device.
[Claim 9]

A computer for causing a computer to function as:

position detection means for detecting a position
the own device and acquiring a time at which the po
Is detected,;

segment detection means for detecting a segment
correlating with the position detected by the posit
detection means from a plurality of segments that a
sections into which a road is divided;

segment change determination means for determining
whether the segment in which the own device exists
changed based on the segments sequentially detected
segment detection means; and

transmission means for transmitting information
indicating the segment in which the own device exis
information indicating a time at which the own devi
begins to be in the segment when the segment change
determination means has determined that the segment

which the own device exists has changed.
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[Claim 10]

A program for causing a computer communicating wit
a detection device mounted on a vehicle to execute
process of receiving information indicating a segme
information indicating a time from the detection de
the detection device including a position detection
that detects a position of the own device and acqui
time at which the position is detected, a segment
detection unit that detects a segment correlating w
position detected by the position detection unit fr
plurality of segments that are sections into which
is divided, a segment change determination unit tha
determines whether the segment in which the own dev
exists has changed based on the segments sequential
detected by the segment detection unit, and a trans
unit that transmits information indicating the segm
which the own device exists, and information indica
time at which the own device begins to be in the se
when the segment change determination unit has dete
that the segment in which the own device exists has

changed.
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