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(57) Abstract: A drive assist system includes: a movable
body (20) in which drive assist is performed by an assist
device (40, 50, 60) and which includes a movable body hold -
ing unit (23); an external holding unit (14) located outside the
movable body (20); and a controller (22) configured to de-
termine whether or not an operation position where the assist
device (40, 50, 60) operates is related to the operation of the
assist device (40, 50, 60), select the external holding unit (14)
as a unit in which the operation result of the assist device (40,
50, 60) is to be held when it is determined that the operation
position is not related to the operation of the assist device
(40, 50, 60), and select the movable body holding unit (23) as
the unit in which the operation result of the assist device (40,
50, 60) is to be held when it is determined that the operation
position is related to the operation of the assist device (40,
50, 60).
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1
DRIVE ASSIST SYSTEM, DRIVE ASSIST METHOD, AND DRIVE ASSIST DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention
[0001]’.' The invention relates to a drive assist system that assists in driving a
movable body, a drive assist method for use in the drive assist system, and a drive assist

device.

2. Description of Related Art d

[0002] -1t is conventional ihat a veliicle such as an automobile is provided with a
variety of assist devices. Those aésist devices _deteot Vohicle information, which is the
information based on‘drive operations performed by the driver or a vehicle speed, or travel
enyironmeht? which is the informatioo based on a vehicle' travelling ahead or a road state,
and provide the vehicle with drive assist including preventive safety assist on thé basis of
the deteoted vehicle information or travel environment. Examples of such assist devices
inolude an antilock' brake system (ABS), which preverits‘ tires from locking, a vohic,le'
stability control syétem (VSC), which prevents ;[he- vehicle from skidding, and a collision

preventing device.  For example, Japanese Patent Application Publication No.

2009-29343 (JP 2009-29343 A) describes an example of a drive assist system including a

plurality of such assist devices. |

[0003]  The drive assist system described in JP 2009-29343 A is provided with
drive assist devices (preventive safety devices such as ABS and VSC) and a storage unit
that stores a travel locatioil, a travel eni/ironment, and a vehicle steite when the drive assist
devices operate. The drive assist system stores the travel location and travel environment =
together with the vehicle state in the storage unit when the drive assist devices operate or

when a sensor value acquired from a wheel speed sensor, a yaw rate sensor, or a brake

pressure sensor that operates the drive assist device exceeds a preset threshold. . In tlhis

CONFIRMATION COPY
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2 .
system, the travel location includes a sloping road, an unpaved road, a curve, a parking lot,
an intersection, and thel like, the travel environment includes an absolut_e time, snowfall
information, rainfall information, outside air temperature, and the like, and the vehicle state
includes the vehicle speed and the like. With such a drive assist system, when tﬁe Vehiéle
is to be driven in the travel lqc‘a'tion stored in the storage unit, with the travel environment
and vehicle state being similar-to the stored travel envirqnment and vehicle state, drive

assist, such as warning notification to the driver or vehicle deceleration control, is

| performed.

SUMMARY OF THE INVENTION

[0004] A system has recently been investigated in which operation information
such as sites wheré the drive assist deviceé have been operated is collected in a center
managing information felating to drive assist, and the collected operation information is
used in a large number o’f vehicles. W_ifh such a system, the operation information should
be transmitted from the vehicle to the center. However, the .a‘mount of operation
information to bé transmitted from the Veh‘.icle"to the center tends to increase with the
incre':.a.se‘in the number of typeé of drive assist devices installed oh the vehicle. Therefore,
the increase in processing load in the vehicle when the operation information is transmitted
to the center cannot .be ignored.

[0005]  The invention provides a drive assist system, a drive assist method, and a

drive assist device that can reduce the transmission load of information relating to the

operation of drive assist devices.
[0006] A first aspect of the invention is a drive assist system including: a movable

body in which drive assist is performed by an assist device and which includes a movable

body holding unit configured to hold an operation result of the assist device; an external

holding unit that is provided in an external device located outside the movable body and

that is configured to hold- the operation result of the assist device; and a controller
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configured to determine whether or not an operation position where the assist device

operates is related to the operation of the assist device, select the external holding unit as a

unit in which the operation result of the assist device is to be held w_hen it is determined

- that the operation position where the assist device operates is not related to the operation of

th¢ assist device, and select the movable body holding unit as the unit in which the

operation result of the assist device is to be held when it is determined that the operation

position where the assist device operates is related to the operation of the assist device.
[0007] A second aspect of thev invention isa dfive assist method for use in a drive

assist system including a movable body in which drive assist is performed by an assist

“device and which includes a movable body holding unit configured to hold an operation

résult of the assist device, and an external holding unit that is provided in an external
device located outside the movable body and that is configured to hold the operation result
of fhe assist device. The drive assist method inciuding: determining whether or not an
operation position‘where the assist device operates is related to the operation of the assist
device; selecting the external holding unit as a unit in which the operation result of the
assist device is to'b.e held when it is determined that the operation position where the assist
device opef;ites_ is not related to the 6petatio_n of the assist device; and sel_ecti‘ng the
movable body holding unit as the unit in which the operation result of the assist device is
to be held when it is determined that the operatidn position where the assist device operates
is related to the operation of the assist device. |

[0008] With such a cdnﬁguration, the unit (holding destination) in Which the
operation result of the assist device is to be held is set to the external holding unit when it
is determined that the operation position where the assist devicé‘ operates is not related to
the operation -of the'assisf device, and to the .ri_lovab/le body holding unit when it is
determined that the operation positidn‘where the assist device operates is related to the
operationlof the assist device. Where the holding destination is thus set on the basis of
such a deterrﬁination, the operation result of the assist device can be held in the appropriate
holding destination. By setting the appropriate holding destination of the operétion result,

it is possible to restrict the operation result to be transmitted to the external device only to
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~ the necessary operétion result, and the operation result useful for the movable body can be

held in the movable body. In other words, the transmission load of information relating to

' the operation of the‘assis_t device can be reduced.

[0009] Further, where the appropriéte unit is used for holding the operation result,

- the convenience relating to the use of the held operatmn result can be expected to be

increased. In the drive assist system, the controller may be configured to determine

whether or not the operation position where the assist device operates is related to the

operatlon of the assist device on the basis- of the number of sites of operation posmons
where the assist dev1ce has operated and the number of operatrons performed by the assist

- device.

[0010] With such a configuration, by detérmining whether or not the operation
positien where the assist device operates is related to the operation of the assist device on
the basis of the _number of sites and the number of operations, it is possible to inhibit the
computational processing required for the determination and reduce the processing load.

[0011] In the drive assist system, the controller may be configured to determine
that the operation position where the assist device’operates is related to the operation of the
aes_ist device when a ratio of the numbe_r of sites to the number of operations is less than a
predetermined ratio.

[0012] | With euch a conﬁguration, determination that the operation position where
the assisr device operates is related to the operation of the assist device can be made when
the ratio of the number of sites to the number of operations is less than a predetermined
ratio.  Thus, since the computational processmg required for the determination is inhibited,
the processmg load can be reduced. | | o

[0013] In the dr1ve assist system, the predetermined ratio may be 50%. . With
such a configuration, determination as to whether or not the operation position where the
assist device operates is related to the operation of the assist device ‘can be‘made in a
simple manner by setting the predetermined ratio to 50%, that is, to a half.

[0014]  In the drive assist system, the controller may be chﬁgured to determine

that the operation position where the assist device operates is not related to the operation of
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the assist device when the assist device is an antilock brake system or a vehicle étability

control systém. ‘ } o

[0015] | The drive assist operation performed by an ABS Qr VSC 'tendsv to be site
independent. Therefore, the operation results of a large number of Vehiéles are preferably
used as collective intelligence ‘with réspec_t to the operation position of the ABS or VSC.
Accordingly, with such a conﬁguratioh, the inforfnation on the operation sites of drive -

assist that are preferably used as collective intelligence can be held in an external device

.suitable for accumulating the collective intelligence. . In other words, the operation result

- in the drive assist system can be held in an appropriate unit.

[0016] In the drive assist system, the controller may be configured td bc‘letel_“mine
that the operation position where the assist‘device'operét‘es is related to the operatibn of the
assist device when the assist device is a device configured to préVenf .idle’ rotation of a
wheel of the movable body during acceleration.

[0617]_ The operation of drive éssist performed by a traction control system
(TRC), which is a device pfevehtin_g idle rotatiqn of wheels 6f a movable body during
initial movement or acceleration tends to be site depehdent. "Therefore, the operation
result in the movable body can be itself effectively used with respect to the operation
position of the TRC.  With such a configuration, the information on the operation site of
the drive assist that can be used in a single movable body can be held in the movable body.
In other words; the operation result of the drive assist system can be held in an appropriate
unit. | | | _

[0018] - The number of operations of the TRC tends to beb\larger than that of the
ABS or VSC. TherefOfe; since the operation results of the TRC are held in the movable
body, the increase'in the communication load required for transmitting thé operation results
of drive assist from the-rﬁobile body to the external device is inhibited and the increase in
the usage amount of the storage'area of the external device is also inhibited.

[0019] A third aspect of the invention is a drive assist device installed ina
movable body, including: a holding unit configured to hold an operation resuit of an assist

device configured to perform drive assist; and a controller configured to determine whether
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or not an operation position where the assist device operates is related to the operation of

 the assist device, and hold the operation result of the assist device in the holding unit when

it is-determined that the operatiqn position where the assist device operates is related to the
oberation of the assist device. In the drive assist device, the controller may be conﬁgﬁred
to output the operation result of the assist device to an external device located outside the
movable body when it ié determined that the operation position where the assist device
opef_ates is nof related to the opération of the assist device. |

[0020] With such a configuration, the holding destination of the operation result
of the éssist device of the mobile body is set to the mobile body when it is determined that
the operation position where the assist device operates is related to the operation of the
assiét device. Where the holding destination of the op,e'rationvresult of the assist device is

set on the basis of such a determination, the operation result that is useful only for the

movable.body is held in the movable body. In .other words, by processing in the movable

body the information relating to the operation of the assist device, the transmission load to

the outside of the mobile body that relates to this information can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS.

[0021] Features, advantages, and rtechnical/ and industrial sigﬁiﬁcance of
éﬁ(emplary embodiments ‘of thé invention Willvbe described below with reference to the
accompanying drawings, in which like numeréls denote like elements, and wherein:

FIG. 1 is a block diagram showing the. schematic configuration of a drive assist
system in a specific embodiment thereof; | |

FIG. 2 is a block diagram showingvthe schematic configuration g)f a vehicle in which
the drive assist sys.tem'operates in the embodiment;

FIG. 3 is a block-diagram schematically illﬁstrating the simplified configuration of a

center in the embodiment;

FIG. 4 is a flowchart illustrating an example of a proceduré for setting the holding
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destination for the operation result of an assist device in the vehicle in which the drive
assist device operates in the efnbodiment; and
FIG. 5 is a flowchart illustrating a processing example of a procedure for setting the

holding destination for the operation result of an assist device in a vehicle in which the

* drive assist device operates in another specific embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

- [0022] An: erhbodiment of the drive assist systebm s :explained below with
reference to FIGS. 1 tb 4. First, the schematic configuration of the drive assist system is
explained with reference to FIG. 1. As shown in FIG. 1, the drive assist system includes a
center 10 as an external device that manages information relating to drive assist, and a
vehicle 20 as a movable body providing the information. relating to drive assist to the
center 10. |

[0023])  The vehicle 20 is a vehicle, such as an automobile, which traveis on a road,
for example, a passenger car, a bus, and avtrucrk». The vehicle 20 includes an’onboard
communication unit 21 configured t.o exchange ‘info_rmation of various typ'es, including
informaﬁon relating to drive assist, with an external device sucﬁ as the center 10 by wire or |

wireless communication. The vehicle 20 also includes an ABS unit 40 configured to

- perform drive control of an ABS and a VSC unit 50 éonﬁgured to perform drive control of

a VSC. The ABS is configured to prevent wheels from locking during braking and the
VSC is‘ éonﬁgured to prevent the vehicle from skidding. The vehicle 20 also includes a
TRC unit ‘6Q configured to perform drive control of a TRC. The TRC is a device
conﬁgﬁred to prevent the vehicle wheels from idle rotation (slip) when the vehicle starts |
mov'ing or accelerates. The vehicle 20 can transnﬁt an ABS operation result I;roduced on
the basis of ABS operation, a VSC operation result produced on the basis of VSC operation,
or a TRC operation result produced on the basis of TRC operation to th¢‘ center 10.

[0024]  The center 10 includes a center communication unit 11 configured to
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exchange information of various types, including information relating to drive assist, with
an e‘xtérnal ’devic/e such as the Vehiéle 20 by wire or wireless communication. The center
10 aiso includes an operation informa_tion management unit 12 conﬁgured'to acquire and
manage the ABS operation result, VSC operation résult, or TRC opération result from the
vehicle 20. The center 10 aiso includes e;n operation information providing unit 13
configured to provide the managed ABS operation information, VSC operationvinformatiion,'
or TRC operation information to the vehicle 20. |

[0025] Therefore, -t‘héb center 10 can acquire the AABS operation result, VSC |
operation result, or TRC operation result from the vehicle 20 by information |
communication between the center communication wunit 11 and the onboard ,

communication unit 21, and can transmit the managed ABS operation result, VSC

~operation result, or TRC operation result to the vehicle 20. ‘

[0026] The configuration of the drive assist system of the embodiment is
explained below in greater detail. As shown in FIG. 2, the vehicle 20 includes an

operation information management uni/t 22 configured to manage ABS operation

-information, VSC operation information, and TRC operation information together with

vehicle information and external _infomjation, and a storage unit 23 as a holding unit -
configured to hold Various types of information managed in the operation information
management unit 22. The operation information management unit 22 is connected to the
ABS unit 40, VSC unit 50, TRC unit 60, and onboard communicaﬁon unit 21 to enable
mutual transmission of information. The operation information management unit 22 is

also connected to the storage unit 23 to enable reading and writing of various types, of

_ information.

[0027] The vehicle 20 also includes a navigation device 24 configured to provide

the driver with information relating to vehicle navigation, a position sensor 25 configured

to detect the current position, a clock 26 configured to indicate the current time, a vehicle

information acquisition unit 27 configured to acquire information relating to the vehicle,

and an external information acquisition unit 28 configured to acquire information external

to the vehicle as external information. The navigation device 24, position sensor 25,
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clock 26, vehicle information acquisition unit 27, and external information acquisition unit o
28 are connected to the operation information management unit 22 to enable the
transmission of held information of various types. |

[0028] The navigation device 24 notifies the driver of the movement path to the

travel destination region by referring to the current position of the vehicle detected using a

globai positioning system (GPS) and map information 242 including road information that
has been stored in advance. The navigation device 24 includes a human;machine
interface (HMI) 241 constituted by a display device, an.input-device, and a voice dei/ice._
The -naVigation device 24 also can eutput information relating to drive assist, which has
been inputted from the operation information management unit 22, from_ the HMI 241,
thereby notifyihg the driver of the infoimation |

‘[0029] ' The display device i is constituted by a liquid crystal display or the like and
disposed at a posmon where it can be Vlewed by the driver. The.input device uses a
mechanical sw1tch or a touch switch integrated with the display device. The input device
can be used for various input operations. The voice dev1ce outputs voice or sound
corresponding to the mputted data such as voice information or warning sound.

[0030]  The position sensor 25 includes a GPS 25‘1 to be used for detecting the

current position of the vehicle 20. ~ The GPS 251 receives a signal from a GPS satellite

and detects the current position of the Vehicle 20' on the -basis of the \received signal from
the GPS satellite.” The posmon sensor 25 outputs information indicating' the detected
position to the operation 1nformat10n management unit 22.  The position sensor 25 may .
be shared With the navigation device 24.

[0031] The clock 26 outputs information 1nd1cat1ng the current time to the

‘operation information management unit 22. The current time may be also obtained from

the GPS 251. The vehicle information acquisition unit 27 includes a wheel speed sensor
271, an acceleration ~sensor 272, a yaw rate sensor 273, an engine sensor 274, an
aeceleration sensor 275, and a brake sensor 276.

[0032] = The wheel speed sensor 271 detects the rotation speed of the wheels of the

vehicle 20 and outputs a signal corresponding to the detected rotation speed to the
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operation inforfnatiqn management unit 22.  For example, when a signal indicating "0" as
a rotation speed is outputted from the wheel speed sensor 271, it can be assumed that the
vehicle has been stopped. |

[0033]' The acceleration sensor 272 detects the acceleration of the vehicle 20 and
outputs a signal corresponding to the detected acceleration to the operation information
management unit 22. For example, when a signal indicating about "0" as the acceleration
is outputted from the acceleration sensor 272, it can be aésumed that the vehicle has been
stopped or travels very stably. |

[0034] The yaw rate sensor 273 detects the variation speed of the rotation angle in
thé'tuming direction of the vehicle 20 (yaw rate) and outputs a sighal corresponding to the
detected yaw rate to the operation information management unit 22.  For example, when a
signal indicating the variation of rotation angle is outputted from the yaW rate sensor 273,
it can be assumed that the vehicle turns or skids. ‘ |

[0035]  The engine sensor 274 detects thé rotation speed of the engine of the

vehicle 20 and outputs a signal corresponding to the detected rotation speed to the

.ope'ration information. management unit 22. For example, when a signal indicating -a

rotation speed "0" is outputted from the engine sensor 274, it can be assumed that the
ve‘hiCle has been stopped. |

[0036] The acceleration sensor 275 detects whether or not an accélerator pedal
operation has been performed by the driver and the depression “amount of the accelerator
pedal, and outputs a signal cor’respohding to the detected accelerator pedal operation and
the depression amount of the accelerator pedal to thé operation information management
unit 22.  For example, ‘when a signal indicating that the accelerator pedallhas been
depressed is outputted from the acceleration sensor 275, it can be assumed that the Veilicle
starts moving or is accelerated. |

[0037] - The brake sensor 276 detects whether or not a brake pedal operation has
been performed by the driver and the depression amount of the brake pedal, and outputs a
signal cc;rresponding to the detected brake pedal operation and the depression amount of

the brake pedal to the operation information management unit 22. For example, when a.
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signal indic_ating that the brake pedal has been depressed is outputted from the brake sensor

276, it can be assumed that the brake operation been performed, that is, that the vehicle has
been decelerated. |

[0038] The external information acqu151t10n until 28 is provided with a weather

- information acqulsltlon unit 281 that acquires information relating to weather which is one

of the external ,‘ ¢nv1r0nment factors for the vehicle 20. The weather information
acquisition unit 281 is connected to the operation information management unit 22 so as to
enable the transmission of held information of Vérious types. When the present weather
information is acquired, the weather information acquisition unit 281 detects the operation
of wipers and acquires values from a thermometer, a hygrometer or a manometer. The
weather information acquisition unit 281 may acquire those values by communication from
a radio or a weather notification system. - The weather information acquisition unit 281
outputs a signal corresponding to the acquired weather information to the operation
information management unit 22.

[0039] Further, the external information acquisition unit 28 may also 1nclude a
communication device for acquiring road information and traffic information by

road-to-vehlcle communication from the on-ground equipment provided at the road or the

‘like, or a communication device for acquiring various types of information by

: Vehicle-to-vehicle_ communication with other vehicles.

[0040] The ABS unit 40 clonstitutes the ABS, which is a system preventing the
wheels from locking during braking, and performs drive control of the ABS. The ABS
unit 40 has a conventional conﬁguration that provides the drive assist by the ABS to the
vehicle on the basis. of information from various sensors of the veh1cle 1nf0rmat10n
acquisition unit 27. The ABS unit 40 can acquire sensor information of various types
from the vehicle information acquisition unit 27 in a real-time mode (this feature i is not
shown in the figures). Further, in the embodiment, the ABS unit 40 is connected to the
operation information management unit 22 so as to be ‘capable of transmitting information
thereto, and outputé operation information on the ABS function to the ‘op‘eration

information management unit 22. The operation information on the ARS function
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includes information on whether or not the ABS has been operated and on the brake force

for each wheel during the ABS operation.
- [0041] The VSC unit 50 constltutes the VSC, which is a system preventing the
vehlcle from skidding, and performs drive control of the VSC. The VSC unit 50 has a

convent10nal configuration that provides the.drive assist by the VSC to the vehicle on the

- basis of information from various sensors of the vehicle information acquisition unit 27.

The VSC unit 50 can acquire sensor information of various types from the vehicle
information ‘acquisition unit 27 in a real-time mode (this feature is not shown in the

figures). Further, in the embodiment, the VSC unit 50 is connected to the operation

information management unit 22 S0 as to _be capable of transmitting. information thereto,

and outputs operation information on the VSC function to the operation 1nformat1on

management unit 22 The operatlon information on the VSC function includes

information on whether or not the VSC has been operated and on the engine output or the

brake force for each wheel during the VSC operation.

[0042] The TRC unit 60 constitutes the TRC, which is a system preventing the
vehicle wheels from idle rotatiuu (slip) when the vehicle starts to move or accelerates, and
performs drive control of the TRC. The TRC unit 60 has a conventional configuration
that provides the drivé assist by the TRC to the vehicle on the basis of information from
various sensors of the vehicle information acquisition unit 27. The TRC unit 60 can
acquire sensor informatiou of various types from th‘e vehicle information acquisition unit
27 in a real-time ‘mode (this ‘feature is not shown in the figures). Further in the
embodiment, the TRC unit 60 is connected to the operation information management unit
22 S0 as to be capable of transmitting information thereto, and outputs operation
information un the TRC function to the operation information management unit 22. The
operation information on the TRC function includes information on whether or not the
TRC has been operated and on the brake force acting upon the drive wheels and the engine
output during the TRC opération.

[0043] ‘The operatiou information ‘management unit 22 includes an in'formation'

collection unit 221 configured to generate the ABS operation result, VSC operation result,
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or TRC operation result and store the produced result in the storage unit 23, and an

information output unit 222 configured to output the ABS operation result, VSC operation

result, or TRC operation result to the center 10 or the host vehicle 20. Further, the

“operation information management unit 22 also includes an assist unit 223 configured to

receive the ABS operation result, VSC operation result, or TRC operation result as assist
information and perform the drive assist on the basis of the received assist information, and
a holding destination selection unit 224 configured to set a unit (holdlng destmatlon) in
which the operation result outputted from the information output unit 222 is to be held.
[0044] The storage unit 23 is constituted by some or all of the storage regions :
provided in conventional storage devices. In these regions; an operation information data
region 231, a heldingv data region 232, and a vehicle attribution data region 233 are
included. The ABS operation result, VSC operation result, or TRC operation ‘result that is
written by the infoﬁnation collection unit 221 is stored irt the operation information data
region 231, and the ABS operation _result, VSC operation result, or TRC operation result

stored in the operation information data fegion 231 is read by the information output unit

222.

[0045] The operation information data region 231 is a storage region for st\oring
the ABS operation result, VSC operation result‘,.or TRC operation result. ‘The operation
information data region 231 may be configured of the so-called database capable of adding,
reading, and deleting the operation results of the systems. |

[0046]-‘ The holding data region 232 is a storage re.gion for holding the TRC
ot)eration result or the like in the vehicle 20. The holding data region 232 may be
configured of the so-called database cepable of adding, reading, and deleting the operation
results. |

[0047] The vehicle attribution data region 233 stores information for specifying
the host vehicle 20, or information indicating the vehicle type, vehicle specifications, and
types of the essist dev.ices (for example, the ABS, VSC, and TRC) installed thereon. In
other words, the vehicle attribution data reglon 233 stores information indicating that the

ABS, VSC, and TRC have been installed on the vehicle 20
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[0048] The information collection unit 221 generates as the ABS operation result

the information in which vehicle information of various types and external information of -

various types are associated with the ABS operation information. The ABS operation

information is the information that is obtained frohl the ABS unit 40 and indicates that the
ABS has been operated. The information collection unit 221 writes that is, stores by
addition, the generated ABS operation result to the operatlon information data reglon 231.

The information collection unit 221 generates as the VSC operatlon result the information
in which vehicle information of various types and external information of various types are
associated with the VSC operation information. The VSC operation information is the

information that is obtained from the VSC unit 50 and indicates that the VSC has been

- operated. The information collection unit 221. writes, that is, stores by addition, the

generated VSC operation result to the operation information data region 231. The
information collection unit 221 generateé as the TRC operation result the information in.
which vehicle information of various types and external information of various types are
associated with the TRC operation information. The TRC operation information is the

information that is obtained from the TRC unit 60 and indicates that the TRC has been

‘operated. The information collection unit 221 writes, that is, stores by addltlon ‘the

’ generated TRC operation result to the operation information data reglon 231.

[0049] The ABS operation_ result, VSC operation result, or TRC operation result
includes, for example, position information, operaﬁdn information, and information on
time, speed, and weather. The ABS operation result, VSC operation result, or TRC

operation result can include necessary information from among the map information or

* road information acquired from the vehicle attribution data region 233 of the storage unit

23 or the navigation device 24, and the position acquired from the position sensor 25 and
the time acquired from the clock 26. The ABS operation result, VSC operation result, or
TRC operation result can include necessary information from among the detection values
of various sensors acquired by the vehicle information acquisition unit 27 as vehicle
information, and weather infofmation or traffic information acquired from the external

information acquisition unit 28 as external information.
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[0050] The ABS operation tesult, VSC operation result, or TRC operation result
that has thus been created is informetion collected on the basis of actual travel of the
vehicle 20. Informa_tion that cennot be stored in advance in thevnavigation device or the
like is included in the collected operation results. In other werds, such operation results
include information that can be acquired (’)nl‘y from actually traveling vehicle.

[0051] The information output unit 222 reads, at a predetermined timing, the ABS
operation result, VSC operation result, or TRC operation result that has been stored in the

operation information data region 231 of the storage unit 23, and outputs the result, which

has been read out, to the center 10 or holds the result in the holding data region 232. The

information output unit 222 sets the read timing of the operation results for a
predetermined time ‘or when the vehicle 20 is stopped. In the embodiment, the
information output unit 222 sets either the center 10 or the host vehicle 20 selected by the
holding destinatioh selection unit 224 as the holding destination for the operation result
that has been read out. | | | _

[0052] In other words, when the holding destination ‘s'elected by the holding
destination selection unit 224 is the center 10, the information output unit 222 outputs the
operation resuit, V\thich has been read out, to the center 10 via the onboard communicatien
unit 21.  When the holding destination selected by the holding destination selection unit
224 is the host vehicle 20, the information output unit 222 stores by addition the operation

result, which has been read out, in the holding data region 232.  When the operation result,

* which has been read out, is held in the center 10 or the holding data region 232 of the host

vehicle 20, the information output unit 222 may delete the ABS operation result, VSC
operation result, or TRC operation result, which has been read otlt, from the operation
information data region 231 of the storage unit 23. |

[0053] The holdihg destination s'election unit 224 select one of the center 10 and

the host vehicle 20 as a holdlng destlnatlon in which the operat1on result that has been read .

’by the information output unit 222 is to be held. When the center 10 i is selected as the

holding destination, the operat1on result is held in the storage unit 14 (see FIG. 3) of the

center 10, and when the host vehicle 20 is selected as the holding destination, the operation



10

15

20

25

WO 2014/115016 PCT/IB2014/000058

16
result is held in the storage unit 23 of the host vehicle 20.

[0054] The holding destination selection unit 224 selects one of the center 10 and-
the host vehicle 20 as the holding destination on the basis of determination as to whether or
not the opetation position of an assist device is related to the operation of the assist device.
In other words, where it is determined that the operation position of a drive assist device is
not related to the operation of the drive assist device, the holding destination selection unit
224 selects the center 10 as the holding destination for the operation result of this assist
device, and where it is determined that the operation position of a drive assist device is
related to the operation of the drive assist device, the holding destination selection unit
selects the host vehicle 20 as the holding destination for the operation result of this assist
device.

[0055]) In the embodiment, it is set in the holding destination selection unit 224

'that, when the assist device is the TRC, the operation position of a drive assist device is

" related to the operation of the drive assist device and that, when the assist device is the

ABS or VSC, the operation position of a drive assist device is not related to the operation

of the drive assist device. Therefore; when theassist device is the ABS, the holding .

destination selection unit 224 determines that the ABS operation position is not related to

the ABS operation. Further, when the assist device is the VSC, it is determined that the
VSC operation position is not related to the VSC operation. Meanwhile, when the assist
device is the TRC, it is ‘deter‘mined that the TRC operation position is related to the TRC .
operation. As a result, the holding destination selection unit 224 selects the center 10 as
the holding destination for the ABS operation result and VSC operatlon result and selects
the host vehicle 20 as the holding destination for the TRC operation result. |
[0056] The reason why the holding destination selection unit 224 thus determines
the holding destination is explained below. In general, the ABS operation pqsition (site)
in the vehiele 20-tends to be dtfferent for each operation. In other words, the correlation
between the operation site where the ABS operates and the ABS operation is low, that is,
the operation site where the ABS operates tends to be not related to the ABS operation.

Further, the VSC operation position (site) in the vehicle 20 tends to be different for each
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operation. In other words, the correlation between the operation site where the VSC
operates and the VSC operation is low, that is, the operation site where the VSC operates
tends to be not related t6 the VSC operation. MeanWhile, the TRC in the vehicle 20 tends
to operate at the same operation position (site). In other words, the correlation between

the operation site where the TRC- operates and the TRC operation is hlgh that is, the

~ operation site where the TRC operates tends to be related to the TRC operation.

[0057] For this reason, in the vehicle 20, it is difficult to estimate the operation

position for an ABS operation or a VSC operation, which is not related to the operation site,.

“only from the operation result in" the host vehicle 20. Accordingly, when an ABS

operation position or a VSC operation position is to be estimated, it is preferred that
collective intelligence be used that is based on operation results obtained in a large number
of vehicles that have been collected in the center 10. As a result, the ABS operation
position or VSC operation position that cannot be estimated only fronr the information on
the host vehicle 20 is estimated on the basis of the collective intelligence of a larger
number of vehicles.

[0058] Meanwhile, With-respect to a TRC operation, which is related to the
operation site, the operation position thereof'can be estimated in the vehicle 20 on the basis
of the past operation results held in the host vehicle 20. In other words, the TRC
operation position can be estimated using the past operation results held in the vehicle 20.

Further, when the relationship with the operation site is strong, the operation results of -

‘other Vehlcle can be conversely, unsultable

[0059] For such a reason, the holding destination selection unit 224 determines

that the operation position is not related to the operation for the ABS operation result and

VSC operation result, and determines that the operation position is related to the operation

for the TRC operation result.

[0060] In other words, when the operation results collected from the operation

~ information data region 231 on the basis of fulﬁlment of the collectron conditions are the

ABS operatron result and VSC operation result, the 1nformatron output unit 222 sends the

collected ABS operation result and VSC operation result to the center 10. Once the
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outputtéd ABS operation result or VSC operation result has been held in the center 10, the
information output unit 222 deletes the outputted ABS operation result ér VSC operation
result from the operation information data region 231. Meanwhile, when the operation
fesult collected from the operation information daia_region 231 on the basis of fulﬁlmqnt of
the. collection conditions is the TRC operatioﬁ result, the information output unit 222
causes the collected TRC operation result to be held in the holding data region 232 of the

storage unit 23 of the vehicle 20. " Once the TRC operation result has been held in the

holding data region 23; of the storage unit 23, the information output unit 222 deletes the

held TRC operation result from the operation information data region 231.

[0061] The assist unit 223 performs drive assist, such as ﬁdtiﬁcation of the driver,

- on the basis of the ABS operation result, VSC operation result, or TRC operation result

acquired as assist information. In the embodiment, the assist unit 223 acquireé the ABS
operation result and VSC operation result from the center 10 and acqﬁires the TRC
operation result from the storage unit 23 of the host vehicle 20.

[0062] When the ABS operation result and VSC operation result are acquired, the
assist unit 223 outputs an assist information request signal to the center 10. The asSi:st
information request signal is a sigﬁal inéluding information fér specifying the host vehicle,
current position information, and information indicating the vehicle attribution. The
assist unit 223 receives the ABS operation result or’VSC operation result, which has been

returned from the center 10 to the host vehicle address, as assist information. - When the

~ host vehicle approaches the operation position included in the acquired assist information

~ (ABS operation result or VSC operation result), the assist unit 223 notifies the driver, via

the HM-I 241 or the navigation device 24, that the assist device (ABS or VSC) of another
vehicle has operated in the past at this operation position. |

[0063]  Further, when the TRC operation result is ‘acquired, the assist unit 223
searches for the TRC opcratidn result held in the holding data region 232 on the basis of
the current position of the vehicle 20 and acduires the TRC operation result at the current
position or in the vicinity thereof. The assist uni‘t 223 then notifies the driver, via the

HMI 241 or the navigation device 24, that the assist device (TRC) of the host vehicle 20
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has operéted in the past at lthe operation position included in the acquired assist information
(TRC operation result).
[0064] The assisf unit 223 also determines whether or not the vehicle informatio.n
or external information included in the ABS opepation result, VSC operation result, or TRC

operation result is similar to the current vehicle information on the vehicle 20 or current

_ external information, and when the information is similar, the assist unit may perform drive

assist on the basis of the operation result. When the ABS operation result, ABS operation

result similar to VSC operation result, or VSC operation result acquired from the center 10

is held in the operation information data region 231, the assist unit 223 may also perform
drive assist on the basis of the operation result. The ABS operation result or VSC
operation result acquired from the center 10 and the TRC operation result held in the host

vehicle 20 can thus be adequately filtered, and drive assist that is unsuitable and can be

troublesome to the driver at the current point of time is prevented from being performed in

. the'vehicle.

[0065] As shown in FIG, 3, in the center 10, the center communication unit 11 is
connected to the operation information management _uhit 12 and the operation informatioh
providing unit 13 so that information can be transmitted thereto. The center 10 vincludes a
storage unit 14 serving as a holding unit configured to hold various types of information
such as an ABS operation result or.a VSC operation result. The operation information

management unit 12 and the operation information providing unit 13 are connected to the -

storage unit 14 so as to be capable of reading and writing the information.

[0066] The storage unit 14 is constituted by sorﬁe or all of the storage regions that
have been provided in conventional storage cievices, and an operation result data region
141 and a map information data region 142 are included in the storage regions. The ABS
operation result or VSC opération result acquired from the vehicle 20 is stored in the
operation result data region 141.  The operation result data region 141 ﬁlay be configured
of the so-called database capable of adding, reading, and deleting the operation results of
the systems. | | |

[0067] Map information including road information is stored in the map
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information data region 142. The ABS operation result or VSC operation result provided
from the vehicle 20 via the center communication unit 11 is inputted to the operation

information management unit 12. The operation information management unit 12 stores,

by addition, the inputted ABS operation result or VSC operation result in the operation

result data region 141. The operation information management unit 12 may delete an

~operation result that has become unnecessary, such as an old operation result, from the

operation result data region 141.

[0068] The operation information providing unit 13 receives an assist information .
request signal from the vehicle 20. The operation information providing unit 13 also
selects and acquires the ABS operation result or VSC operation result from the storage unit
14 on the basis of position information included in the received assist inforrﬁation request
signal, and outputs the acquired operation result,to the vehicle that has outputted the assist
information request signal. |

[0069] The operation information providing unit 13 includes a data extraction unit
131 configured to extract operat_ion results on the basis of position information and a result.
output unit 132 cohﬁgured to output the acquired operation result.  On the basis of

position information included in the received assist information request signal, the data

- extraction unit 131 selects and acquires from the operation result data region 141 the ABS

operation result or VSC operation result associated with the position information or the
vicinity thereof.

[0070] The operation result output unit 132 outputs the operation results acquired

- by the data extraction unit 131 as assist information from the center 10 to the vehicle 20

that has outputted the assist information request signal via the center corhmunication unit
1. |
" [0071]  Asa result, the assist information held in the center 10 is fransmitted to the
vehicle 20, and drive assist based on the transmitted assist 1nformat10n is performed in the
vehicle 20. The operation of the above described conﬁguratlon 1s explained below.
[0072] Where a read condltlon for operation results is fulfilled, the vehlcle 20

performs holding processing of holding _the operation results in the holding destination that -
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has been set by the holding destination selection unit 224. In ‘the vehicle 20, the read
condition for operation results ig fulfilled in a timely manner.

[0073] Where the réad condition is fulfilled, as shown in FIG. 4, the vehicle 20
reads each operation result from the operation information data region 231 of the storage
unit 23 and determines whether or not the operation position of the assist device in the
operation result that has been read out is related to the operation of the assist device in the
operation result that has been read out, t,hatvis, determines, whether or not the assist
information islocatibn dependent (step S10 in FIG. 4). In the embodiment, it is assumed
that assist information is location dependent when thé opération position of an assist device

is related to the operation of the assist device, and that assist information is not location

dépendent (that is, assist information is location independent) when the operation position

of an assist device is related to the operation of the assist device. In other Words, the
holding destination selection unit 224 determines whether or not assist information is
location dependent.’ )

[0074] Where the determination of location dépendence is completed (step S10 in -
FIG.'4)_, it is determined ‘thethe_r or not it has been determin‘e,d that the assist information is |
1ocation dependent (step S20 in FIG. 4). When it has been determined th~at the assist
information is locati(’)n depéndent, ?hat’is, when it has been determined that the operation
position of an assist device is related to the operation of the assist device (YES in step S20
in ‘FIG. 4), the vehicle 20 causes the holding data region 232 of the stdrage unit 23 of the
host vehicle 20 to hold the operation result that has been read (step S21 in FIG. 4) and ends
the procéssing of holding the operation results in the holding- déstihation. In the
embodiment the TRC operation result is thus held in the storage unit 23 of the vehicle 20.

[0075]  Meanwhile, where it is determined that the assist information is location
independent, that is, where it is determined that there is no relationship between the
operation position of thev as‘s_ist device and the operation of the assist device (NO in step
S20 in FIG. 4), the’v_ehicle_ZO causes the operation result data region 141 of the storage unit
14 of the center 10 to hold the operation result that has been read out (step S22 in FIG. 4)

and ends the processing of holding the operation results in the holding destination. In the

i
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embodiment the ABS operation result or VSC operation result is thus held in the storage
unit 14 of the center 10. |
~[0076]  In other words, in the case of the ABS and VSC, it is determined that the |
location where thé assisf device has operated is not related to thé operatibn of the assist
d‘e\‘/ice, and the ABS or VSC operation result is held in the center 10. Meanwhile, in the

case of the TRC, it is determined that the location where the assist device has operated is

- related to the operation of the assist device, and the TRC operation result is held in the

vehicle 20. As a result, in the vehicle 20, the processing load for outptitting the TRC
operation result to the center 10°is reduced and the communication load is also reduced.
In other words, the transmission load of information relating to the operation of assist |

devices in the vehicle 20 can be reduced.  Further, the responsiveness to drive assist in the

/

" vehicle 20 can be increased by using the TRC operation result held in the vehicle 20. In

addition, fhe number of operations performed by the TRC is usually greater than those
performed by the ABS or VSC. By holding the operation result of the TRC, which has a
large nufnbef of c;perations-, in'the ve.hiclie 20, the effect of reducing the proceséing' load fér
outputtihg information fo the center 10 and the effect of reducing the communication load
can be further enhanced. - |

[0077] Further, since the TRC operation results from the vehicle 20 are not

~ collected in the center 10, the processing load relating to- the collection of operation results

in the center is reduced and the communication load is also reduced. 'v In otherworc'is, the
transmission load of information relating to the operation of assist devices can be reduced
in the center 10. Furthermore, the usage amount of the storage region of the storage unit
14 of the center 10 can be also reduced. In particular, a high effect is achieved in -
preventing the increase in the usage amount of the storage unit 14 because the op'eraﬁon ‘
result of the TRC, which has a large number of operations, is not held in the storagé region
of the storage unit 14.

[0078]  As described hereinabove, with the drive assist system and drive assist
method according to fhe embodiment, the below-described effects are obtained. The

holding destination of the operation result of the assist device of the vehicle 20 is set to the
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center 10 when it is determined that the ‘opveration position where the assist device operates
is not related to the operation of the assist device, and set to the host vehicle 20 when it is
determined that the operation position"‘ where the assist device operates is related to the

operation of the assist device. Where the holding destination of the operation result of the

" assist device is thus set on the basis of the aforementioned determination, the operation

result Qf the assist device can be held in the adequate holding destination. By setting the
adequate holding destination for the operation result, it is possible to tfansmit only the
necessary operation results (ABS operation result and VSC operation_ result) to the. center
10 and hold in the host vehicle 20-the operation resnlt that i1s also useful for the host
vehicle 20.  In other words, the transmiseion load, such as the processing load and
communication load, necessary for transmitting the information relating to the assist device
operation can be reduced both in thelvehicle 20 and in the center 10. |

[0079]  Further, where the device for which the operation result is to be held is
adequate, the convenience relating to the usage of the operation result that has been neld
can be also expected to be increased. In the drive assist performed by the ABS or VSC,
the operation thereof tends to be site independent. Therefore,' it is preferred that the
operation results of a large number of movable Bodies be used as collective intelligence
with réspect to the operation position of the ABS or VSC. Accordingly, the information
on the operatien site of drive assist for which the usage as collective intelligence_ is
preferred is held in the center 10 snitable for accumulating the collective intelligence. In
other wofds, the operation result fn the drive assist system can be held in the adequate
device. _ | ‘

[0080] In the drive assist performed by the TRC, the operation thereof tends to be
site dependent. Therefore, the operation result in the host vehicle 20 can be effectively
used by itself with respect to the TRC operation position. 'Aeeordingly, the information
on the operation site of drive assist which is useful for the host vehicle 20 is held in the
host vehicle 20. In other words, the operation result in the drive assist system can be held
in the adequate device. - |

[0081] - Further, the number of operations pe‘rformved by the TRC tends to be
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greater than that performed by the ABS or VSC. Therefore, as a result of holding the
TRC operation result in the vehicle 20, the increase in the communication load necessary
for transmitting the operation results of drive assist from the vehicle 20 to the center 10 is
inhibited and the increase in the usage amount of the storage region of the center 10 is also
inhibited. o o

[0082] The above-described embodiment can be implemented in the following

" modes. In the above-described embodiment, the case is exemplified in which the position

is acquired by the position sensor 25. However, such a configuration is not limiting.

- For example, the position may be acquired by a GPS installed at a portable information

processing device. As a result, the flexibility in designing the drive assist system is
increased.

[0083] In the above-described embodiment, the case is exemplified in which the
vehicle information acquisition unit 27 is provided With the wheel speed sensor 271,
acceleration sensor 272, yaw sensor 273, engine sensor 274, acceleration sensor 275, and
brake sensor 276. However, such a configuration is not limiting, and the vehicle
information acquisition unit may be provided with at least one of the wheel speed sensor,
acceleration sensor, yaw rate sensor, engine sensor, acceleration sensor, and brake sensor.
As a result, the flexibility in desighihg the drive assist system is increased.

- [0084] In the above-described embodiment, the éase is exemplified in which the
vehicle is provided with the- navigation device 24, position sensor 25, cloék 26, and
external information acquisition unit 28. However, such a configuration is not limiting,
and the vehicle may be provided with at_leést Gne of the névigation device, position sensor,
clock, and external information acquisition unit, provided that the drive assist system
functions.  As a result, the flexibility in designing the drive 'aésist system is increased.

[0085] In the above-described embodiment, the case is exemplified in which
drive assist to the driver is performed via the HMI 241.. However, such a configuration is
not‘limiting, and intervention control of the ABS unit, VSC unit, TRC unit, and other drive
systems and also the engine system is performed as the drive assist. - Examples of such

intervention control include fuel cut-off and assist brake. As a result, the flexibility in
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designing the drive assist system is increased. |

[0086] .In the above-described embodiment, the case is exemplified in which only
the TRC operation result is held in the holding data region 232 of the storage unit 23 of the
vehicle 20. However, such a configuration is not lﬁniting, and the ABS operation result
or VSC operation result may be also held in the holding data region 232. In such a case,
the ABS operation result or VSC operation result held in the holding data region 232 can
be used as the assist information. | As a result, the flexibility in designing the drive assist
system is increased.

[0087]  In the abqve-de'séribed embodiment, the case is exempliﬁéd in which the
information éutput unit 222 df the vehicle 20 holds the ope'ration results collected from the
voperétio‘n information d‘ata region 231 in‘the holding data region 232. However, such a
configuration is not limiting, and the information output unit may diétinguish between the
unse"le’cted TRC operation result and the TRC operation result for which the holding

destination has been selected by assigning the TRC operation result with a flag that can

identify the completion of holding destination selection, while the operation result is

maintained in the operation information data region 231. For example, in such'a case, the
conﬁguration in which the storage unit 23 is provided with the operation information data
régi’on 231 and the holding data region 232, as in the above-described embodiment, is not

limiting, and only the operation information data region 231 may be pfovided in the

‘'storage unit.  As a result, the flexibility in designing the drive assist system is increased.

[0088]  In the above-described embodiment, the case is exemplified in which the

ABS operation result and VSC operation result are held in the storage unit 14 of the center

10. _However, such a configuration is not limiting, and the TRC operation result may be
also held in the stérage unit of the center. In such a case, the vehicle can also use the
TRC operation result held in the storage unit of the center as the assist inforrﬁation. Asa
result, the flexibility in designing the drive assist system is increased‘.

[0089]  In the above-described embodiment, the case is exemplified in which the

- operation information management unit 22 is installed on the vehicle 20. However, such

" a configuration is not limiting, and in the drive assist system, part of the operation
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information management syé,tem, the entire external information acciuisition unit or part
thereof, the storage unit, and the position sensor may be prov1ded outside the vehicle. For
example, an external dev1ce such as a portable 1nformat10n processing device may be
provided with a ﬁmction replacing part of the operation information management unit,
provided with some or all functions of the external information acquisition unit, provided
with a‘storage unit, or provided with a position sensor. Further, the portable information
processing device may- performm the drive assist, énd a vehicle acquiring neéessary

information from the portable information processing device may perform the drive assist.

As a result, the flexibility in configuring the drive assist system increases.

[0090]  In the above-described embodlment the case is exemphﬁed in wh1ch the
ABS operation result or VSC operatlon result are determined to have no relationship
between the operation position of the assist device and the operation of the assist device.
However, such a configuration is not lirniting, and the ABS operation result or VSC
nperation result may be determined to have a relationship between‘ the operdtion position
of thé_assist device and the operation of the assist device, as a result of changing the
determination condition or the like. As a res.ult, the flexibility in conﬁguring the dﬁve
assist system increases. |

'[0091] In the above-described embodiment, the case is exemplified in which each

of ABS operation result and VSC operation result are set such that the operatlon position is

not related to co-rrespondmg one of the ABS operatlon and the VSC operatlon and the

TRC operatlon result is set such that the operation position has a relationship w1th the
TRC operation. However, such a conﬁguratlon is not limiting, and it may be determined
whether or not the operation pnsition of an assist device is related to the operation of the
assist device, in other words, whether or 1ot the assist device tends to operate in the same
location, from a calculation result based-on data processing of the operation results
nbtained from the assist devices.

[0092] = For ¢xaniple, the number of sites in which the assist device has operated
and the number of operations performed by the assist dévice may be counted for each

assist device, and determination as to whether or not the operation position ‘of the assist
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device is related to the operation of the assist device may be made on the basis of the ratio
of the number of sites to the number of operations. When the ratio of the number of sites.
to the number of operations is equal to or greater'than a predetérmined ratid (for example

50%), it may be determined that the operation of the assist device depends on a position.

Conversely, when the ratio of the number of sites to the number of operations is less than a

predetermined ratio (fbr example 50%), the operation of the drive device may be

determined to have no relationship with the operation position. As a result, the TRC

~ operation result can be set to be held in the center, and, ‘conversely, the ABS operation

result or VSC operation result can be held in the.vehicle.
- [0093] - Where the determination as to whether or not the opération position where |
the assist device operates is related to the operation of the assist device is made on the

basis of the number of sites and the number of operations, the calculation processing

~ required for the determination can be inhibited and the processing load is reduced. In the

.case' in which determi_nétion as to whether or not the operation position where the assist
device operates is related to the operation of the assist device is made on the basis of
whether or nbt the ratio of the humber of sites to the number of operatiéﬁs is less than a
predetermined ratio, the calculatipn processing'required for the determination is also
inhibited and, therefore, the'processing load is reduced. By setting the predetermined
ratio of 50%, that is, to a half, it is possible to determiné whether or not the operation
position where the assist device operates is reléte‘d to the operation of the assist device in a
simple manner. Therefore,'the determination with a low processing load can be pr‘ovided.

~ [0094] An erhbodiment of such a configuration is explained below by way of
example with reference to FIG. 5. In the embodiment, the processing of step S10 shoWn
in FIG. 4 is changed to the processing shown'r in FIG. 5. In other words, the holding,
destination selection unit 224 determines whether or not thel operation result is the TRC
operation result (stépC S11 in FIG. 5), and where it is détefmined that the operation result is
the TRC operatién result (YES in step S11 in FIG: 5), it may be determined that the TRC

operation position is related to the TRC operation (step S12 in FIG. 5). Meanwhile, when

it is determined that the operation result is not the TRC operation result (NO in stép S11 in
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FIG. 5), the _‘holding destination select_ion unit 224 may determine, as described
hereinabove, whether or not the assist device tends to operate. in the same location (step
S13 in FIG. 5). When it is determined thet the assist device tends to operate in the same

location (YES in step S13 in FIG. 5), the holding destination selection unit 224 may

determine that the assist mformation is location dependent that i is, he operation posmon of

the assist device is related to the operation of the assist device (step S12 in FIG, 5).

[0095]  Meanwhile, where it is determined that the assist device does not tend to

- operate in the same location (NO in step S13 in FIG. 5), the holding destination selection

unit 224 may determine that the assist device is location independent, more speciﬁcally,
may determine that the'operation position of the assist device is related to the operation of
the assist dev1ce (step S14 in FIG. 5). .

[0096] In the flowchait shown in FIG. 5, the determination of step S11 may be

- omitted and the prdcessing may be started from the determination of step S13. Asa result,

the number of fypee of the drive assist devices that can use the drive assist system is
increased, and the applicability of the drive assist system is expanded

[0097] | The aforementioned predetermmed ratio is not limited to 50% and may be
a value greater than 50%, or a value less than 50%, provided that the holding destination of
the operation results of assist devices can be adequately set.

[0098] In the above-described embodiment, the case is exempliﬁed in which a
condition for determining whether or not the operation position of an assist device is
related to the operation of the assist device is set in the vehicle ‘_20. " However, such a

configuration is not limiting, and a condition for determining whether or not the operation

'position of an assist device is related to the operation of the assist devicelmay be set in the

center, or the result calculated in the center or the like may be transmitted to the vehicle

‘and set therein. As a result, the flexibility in setting the conditions is increased and the

-convenience of the drive assist system is increased.

[0099]  In the above-described embodiment, the case is exemplified in which three

assist dei/ices, namely, the ABS, VSC, and TRC, are installed on the vehicle 20, but snch a

configuration is not limiting, and at least one of the ABS, VSC, and TRC may be installed
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on the vehicle, or other assist devices different from the three assist devices presented by
way of example may be installed. Examples of other a551st devices mclude a brake assist
device, a lane keeping assist device, and a collision preventing device. As a result, the
number of types of the drive assist dev1ces that can use the drive assist system is increased,
and the applicability of the drive assist system is expandeci. |
-[0100] In the above-described embodiment ‘the case is exémplified in which only

one veh1cle 201 1s included in the drive system but such a conﬁguratlon is not 11m1t1ng, and

a plurahty of vehicles may be included in the drive system. As a result, the applicability

range of the drive assist system is expanded. '

[0101] In the above-described embodiment, the case is exemplified in which the
drive assist system performs drive assist in the vehicle 20. However, such a configuration
is not limiﬁng, and the drive assist system may perform the drive assist in a movable body
other than a vehicle, for example, in a tfain, a ship, or a robot. As a r'esul‘t, the

applicability range of the drive assist system is expanded.
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CLAIMS:

1. A'drive assist system comprising:

a movable body in which drive aésist is performed by an assist device and which
includes a movable body holding unit configured to hold an operation result of the \assist
device; o

an external holding unit that is provided in an external device located outside the
‘movable body and that is conﬁgﬁred to hold the ope_ratiori result of the assist device; and

| a controller configured to determine whether or not an operation position where the
as.sist device operates is related to the operation of the assist device, select the external
holding unit as a unit in which the operation result of the assist device is to be held when it
is determined that the operation position where the assist device operates is not related to
the operation of the assist device, and select the movable bddy holding unitv as the unit in
which the operation result of the assist device is to be held when it is determined that the
operation position where the éssist device operates is reléted to the operation of the aésist

- device.

2. The drive assist system according to claim 1, wherein the controller is configured
to determine that the operation position where the assist device operates is not.related to
the operation of the assist device when the assist device is an antilock brake system or a

vehicle stability control system.

3. The drive assist system according to claim 1 or 2, wherein the controller is
configured to determine that the operation position where the assist device operates is |
related to the operation of the-assist device when the assist device is a device configured to

prevent idle rotation of a wheel of the movable body during acceleration.

4. The drive assist system according to claim 1, wherein the controller is configured -

to determine whether or not the operation position Whe‘re the assist device operates is



WO 2014/115016 PCT/IB2014/000058

31
related to the operation of the assist device on the basis of the number of sites of operation
: bositiOns whevre" the assist device has operated and the number of operations performed by -

the assist device.

5. The drive assist system according to claim 4, wherein the controller is configured
to determine that the operation position where the assist device operates is related to the
-operation of the assist device when a ratio of the number of sites to the number of

operations is less than a prédetermined ratio.

6. The drive assist system according to claim 5, wherein the predetermined ratio is

50%.

7. A drive assist method for use in a drive assist system including a ' movable body
in which drive assist is performed by an assist device and which includes a movable body
holding unit configured to hold an Opération result of the assist device, and an external
- holding unit that is provided in an éxterhal device locate,d'outsvide the movable body and
that is configured to hold the operation result of the assist device,

' the drive assist method comprising: |

determining whether or not an operation position where the’ assist device operétes is

related to the operation of the assist device;

selecting the external holding unit as a unit in which the opération result ‘of the assist
device is to be held when itvi‘s deterr(\rlingtd that the operation position where the assist ;
device operates is not related to the operation of the assist devicve; and |

selecting the movable body holding unit as the unit in which the operation result of
the assist device is fo .‘be Held when it is determined that the'operatioﬁ position where the

" assist device bperates is related to the operation of the assist device.

8. A drive assist device installed in a movable bddy, comprising:

~ a holding unit configured to hold an operation result of an assist device configured to
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perform drive assist; and
a controller configured to determine whether or not an operation positio'n where the
assist device operates is related to the operation of the assist device, and hold the operaﬁon
result of the assist device in the holding unit when it is -determined that the operation

position where the assist device operates is related to the operation of the assist device.

9. The drive assist device according to claim 8, wherein the controller is configured
to output.the operation result of the assist device to an external device located outside the
‘movable body when it is determined that the opetation position where the assist device

operates is not related to the.Operatiqn’of the assist device.



WO 2014/115016

FIG.1

20 , ,
COMMUNICATION 21
UNIT
ABS UNIT 40
VSC UNIT 50
TRC UNIT 60
N\

PCT/IB2014/000058

10

CENTER

~11

CENTER
COMMUNICATION
UNIT

~12
OPERATION

INFORMATION
MANAGEMENT
UNIT

~13

OPERATION
INFORMATION
PROVIDING
UNIT




WO 2014/115016

PCT/IB2014/000058

______________________________________________________________________ =20
VEHICLE
~24 :
NAVIGATION _ !
DEVIGE COMMUNICATION] _ 9 '
241 UNIT
[ _nw_] V22 |
[ |
~— 242 OPERATION |
MAP INFORMATION
INFORMATION MAN@%ET'\/IENT ~40
25 221 e {jﬁff
= INFORMATION
POSITION COLLEGTION
SENSOR UNIT ~90 |
~ 251 ] 222 l\J/ﬁlgr
| _GPS | INFORMATION
” OUTPUT UNIT !
|_CLOCK |—— |[ASSIST UNIT |l TRC | |
~21 224 |
VEHICLE INFORMATION HOLDING
ACQUISITION UNIT DESTINATION ,
271 SELEGCTION !
o~ UNIT
| WHEEL SPEED SENSOR |
272 23
| ACCELERATION SENSOR|
[ YAW RATE SENSOR | STORAGE UNIT
274 231
OPERATION
[ ENGINE SENSOR | N ANION
~275 DATA REGION
| ACCELERATION SENSOR] __232
~ 276 HOLDING
[ BRAKE SENSOR | DATA REGION
~233
~28 VEHICLE
EXTERNAL INFORMATION ATTRIBUTION !
ACQUISITION UNIT DATA REGION !

e o i e i e e o e i o S e

WEATHER INFORMATION
ACQUISITION UNIT




WO 2014/115016 PCT/IB2014/000058

FIG.3

‘CENTER
~12

OPERATION INFORMATION
MANAGEMENT UNIT

14
=13 CB
OPERATION

-
z INFORMATION STORAGE UNIT
5 PROVIDING UNIT 141
= ~
xQ ~131 OPERATION
-t DATA RESULT
E< l«——={ | EXTRACTION | j<—>{ [DATA REGION
L= UNIT
3 142
-
= ~132 MAP
= RESULT INFORMATION
S OUTPUT UNIT DATA REGION
\\____/

o e e
—
—




WO 2014/115016

PCT/IB2014/000058

FIG.4

( START )

LOCATION DEPENDENCE
IS DETERMINED

——S10

S20

LOCATION
DEPENDENT?

S21
_

NO

S22
_

OPERATION INFORMATION
IS HELD IN HOST VEHICLE

OPERATION INFORMATION

IS HELD IN CENTER

END

FIG.5

St

TRC
OPERATION

NO

YES

YES

DOES
ASSIST DEVICE

S12
_

THEREOF TEND TO
OPERATE AT SAME
LOCATION?

LOCATION DEPENDENT

LOCATION INDEPENDENT

END



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings

