SPECI FI CATION Title of the invention Vehicle behavior anal ysis device,
vehi cl e behavi or anal ysis program and drive recorder Technical field [0001]
The present invention relates to a vehicle behavior analysis device, a
vehi cl e behavior analysis program or the like that is preferably adapted
to record behavior, surrounding situations, and the |ike of a vehicle at
the tine of the occurrence of an accident or in the case of a close cal
that does not result in an accident but could result in an accident, and

performan analysis or the |ike gPrCgayserr@sulting in such a situation
after the fact. Background art [0002]

Title of the invention

Vehicle behavior analysis device, vehicle behavior analysis program and

drive recorder

Technical field

[0001]

The present invention relates to a vehicle behavior analysis device, a
vehicle behavior analysis program, or the like that is preferably adapted to
record behavior, surrounding situations, and the like of a vehicle at the time
of the occurrence of an accident or in the case of a close call that does not
result in an accident but could result in an accident, and perform an analysis
or the like of a cause resulting in such a situation after the fact.

Background art
[0002]

In recent years, as a vehicle behavior data collecting device, for
example, there has been developed a vehicle-mounted drive recorder that is
adapted to automatically record video of the outside or inside of a vehicle
during driving, and make an ex-post analysis of an objective situation at the
time of an accident, close call, or the like, and therefore a driving tendency of
a driver. For example, in a taxi or the like, for accident preventive
measures by an ex-post analysis of daily driving, or in the case of the
occurrence of an accident, for objective evidence, investigation, or the like of
a cause of the accident, a movement to mount this sort of drive recorder has
also appeared.

[0003]



In recent years, as a vehicle behavior data collecting device, for exanple,
t here has been devel oped a vehicl e-nounted drive recorder that is adapted
to automatically record video of the outside or inside of a vehicle during
driving, and nake an ex-post analysis of an objective situation at the tine
of an accident, close call, or the like, and therefore a driving tendency
of a driver. For exanple, in a taxi or the like, for accident preventive
nmeasures by an ex-post analysis of daily driving, or in the case of the
occurrence of Speagehtlentucl vehhjiebthieioe\diadensiectiny@sticgation, or the

| i ke of a cause of the accident, a novenent to nount this sort of drive
recor der shasesatwdy appeds eduali®dQBka includingaeeickheqlld intauwel aadvehi cl e
behavi or data collecting device successively records situation data

i ncl udi n@xtdioval exappldita] AdcelcratioanthtexvElbeial dobRgsstiad@ dads caletiad i on
data, velocity data, position data, and the |ike acquired during noving in
a menory jgeoteRiia durihp n@cf\fiﬁ?_@h%h@ﬁior?%@@ﬁenﬁbﬁ?in theonabiieh Polighavi or
data collecting device I's configured to be able to make an objective

anal ysi s gk, aheardiideMehakidrhithickBebiing et RE it enfideted febEhblen® to the
pi eces of situation data in the nenory with another device (see Patent

l'iterat ungaild anld®PMive analysiddtRYSIociddhttdiaheadsie: ¥, afedt @le fae fact,
attenpting to analyze the pieces of situation data recorded in this manner,

such pi eges o oSiot Rt 108 Atani NEdHd8 51 Hat iRt At @RithndifRbF AGvivar i ous

types of behavior 1n-addition to specific vehicle behavior such as a cl ose

call, an r er of pieces of collected situation data should
be cl assg?%eggéf%ﬁe@te%%rgsq??uati on data indicating desired vehicle

behavi or %QQOS] In the conventional nmethod, work of visually
checki ng ? e nunber of pieces of collected situation data one by one to

st 17 Uhe PRggen Al e 4RL, bR ihaLg AL PIAPlEaEah. 2 ol oo
like is %?Qc%‘s of situation data recorded in this manner, such pieces of situation data
include situation data indicating various types of behavior in addition to
specific vehicle behavior such as a close call, and therefore the number of
pieces of collected situation data should be classified to extract situation data
indicating desired vehicle behavior.
[0005]

In the conventional method, work of visually checking the number of
pieces of collected situation data one by one to classify the pieces of situation
data into, for example, a crash, a close call, sudden braking irrelevant to the
close call, simple noise, and the like 1s done.

[0006]

However, the work of visually checking the pieces of situation data

one by one to make the classification has some problems of not only too much

working time to check one of the pieces of situation data but difficulty to

accurately make the classification on the basis of user’s arbitrary



[ 0006] However, the work of visually checking the pieces of situation
data one by one to nmake the classification has sone problens of not only
too nmuch working tine to check one of the pieces of situation data but
difficulty to accurately nmake the classification on the basis of user's
arbitrary determnation. Al so, there is a problemthat physical and nental
| oads placed on a user are |arge. [0007] On the other hand, as
disclosed in Patent literature 2, a device that, in order to reduce a | oad

on a user,dautaimdtical | Xsel dssielik @SpRibesashat p_ﬁitybiéﬁ_l han Heh@lilpdds pi eces of
Sl

situation data caused by noi se and pi eces of uation data used for an

anal ysi s oflabehayiaoiscsuah 1aszd close call is considered. Specifically, this
device is configured to, on Eflhe basis of a wave height and pul se width of a

wavef or m dpoagrel eration data, elimnate the pieces of unnecessary
situation data caused by noise. [00081 However, as with the above

device, a deviced fRE oHsGSh4AMM Sshelseo¥ad H??a%%mﬁﬁe%i;&?en@,te?%léﬁ%e Rhgces of

unnecessary situation data caused by noise an e pleces of situation data

used for an @aat Yst&1wk LRBALA u%é'ﬁ%ﬁ§m%tﬁ%@e’i§ﬁ%€%li%%% gfgg@&gf&&é@&ﬁ has a

probl em that, depending on howto set the t assitication

accuracy |@ftaehyo ﬁffé%féfsi%éﬁon%‘é@é‘c&ﬁsc{] BB%%%&ﬁiqué eféi%aéﬁe?%tm se
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can be elim nated use of the thres ues, the pieces of remaining

si tuati on (auaos IR h1PSs i HeRb b6 ERERKED Rde ChASSLEhGdepRE DY One.

Specifically, this device is configured to, on the basis of a wave height and
pulse width of a waveform of acceleration data, eliminate the pieces of
unnecessary situation data caused by noise.

[0008]

However, as with the above device, a device that uses threshold
values to discriminate the pieces of unnecessary situation data caused by
noise and the pieces of situation data used for an analysis of behavior such as
a close call from each other has a problem that, depending on how to set the
threshold values, classification accuracy largely varies. Also, even if the
pieces of data caused by noise can be eliminated with use of the threshold
values, the pieces of remaining situation data should be visually checked and
classified one by one.

[0009]

For example, if a level of the threshold values is set lower, the
number of close call case candidates extracted from all pieces of situation
data increases; however, a hitting ratio of a close call case in pieces of
extracted data decreases, and a ratio of unnecessary data included increases.

On the other hand, if the level of the threshold values is set higher, the



[ 00091 For exanple, if a level of the threshold values is set |ower,
the nunber of close call case candidates extracted fromall pieces of
situation data increases; however, a hitting ratio of a close call case in
pi eces of extracted data decreases, and a ratio of unnecessary data

i ncluded increases. On the other hand, if the |level of the threshold val ues
is set higher, the nunber of close call case candi dates extracted fromthe
all pieces of situation data decreases; however, the hitting ratio of a

cl ose cahuntlaseoficodechalpisseaandidext cattzettdbba ilncaasess dsduphenr ati o of
unnecessary data i ncluded decreases. However, in this case, an om ssion
rati o of datcldeseased;lhovaser] thor leasieg. rathadf 4 dpsé oali hesavbt tlodpichad ofises t he
threshol d values to nmake the separation in a standardi zed manner, there is
a trade- ekfrabetdweeta tfreedviett and thathdo afidnhbecairgdaonindtided Al so, even if
the I evel of the threshold values is set higher to increase the hitting

ratio, tkechiakstds ngHeakiver,iis thonsdgdenahlnyiskow asicofpaloed culltdhse he case of
the visual classification, and therefore not practical. Accordingly, the

current shéidatéon Timttibaln tHemetled that asswhatidhysitAlealhes € madkef i cation
into the close call case from pieces of situation data, the visual work is

still neg¢rssapyratfon it d ethddstiRa @ahnbi t@eat W & tf QMLOE HRaesh thiterature
1: JPA 2007-11909
hitting ratio and the omission ratio. Also, even if the level of the threshold
values is set higher to increase the hitting ratio, the hitting ratio is
considerably low as compared with the case of the visual classification, and
therefore not practical. Accordingly, the current situation is that, in order
to accurately make the classification into the close call case from pieces of
situation data, the visual work is still necessary.
Citation List
Patent Laterature
[0010]

Patent literature 1: JPA 2007-11909

Patent literature 2: Japanese patent No. 4238293
Summary of Invention
Technical Problem
[0011]

Therefore, the present invention is made for the first time by, as a
result of intensive examination by the present inventors, focusing on the fact
that for every behavior of a vehicle, there is a specific relative relationship
among feature quantities of respective pieces of acceleration data, and a

main intended object thereof is to, without only visually classifying vehicle



Patent literature 2: Japanese patent No. 4238293 Summary of I|nvention
Techni cal Probl em [0011] Therefore, the present invention is made for
the first tinme by, as a result of intensive exam nation by the present
i nventors, focusing on the fact that for every behavior of a vehicle, there
Is a specific relative relationship anong feature quantities of respective
pi eces of acceleration data, and a main i ntended object thereof is to,
wi t hout only visually classifying vehicle behavior indicated by situation

dat a, aut op@Eidvial iIndiandd iyahitvatieh dabd agpesitionllyhend aitialechghgvi or
I ndicated by the situation data. Solution to Problem

specify the vehicle behavior indicated by the situation data.

Solution to Problem

[0012]

That is, a vehicle behavior analysis device according to the present
invention is provided with: a situation data receiving part that receives at
least one piece of situation data of situation data including respective pieces
of acceleration data on longitudinal acceleration, lateral acceleration, and
vertical acceleration having acted on a vehicle, and situation data including
respective pieces of angular acceleration data on roll angular acceleration,
pitch angular acceleration, and yaw angular acceleration having acted on the
vehicle; and a vehicle behavior specifying part that, with use of at least one
relative relationship among feature quantities of a relative relationship
among feature quantities of the respective pieces of acceleration data on the
longitudinal acceleration, the lateral acceleration, and the vertical
acceleration in the received situation data, and a relative relationship among
feature quantities of the respective pieces of angular acceleration data on the
roll angular acceleration, the pitch angular acceleration, and the yaw
angular acceleration in the received situation data, specifies vehicle behavior
indicated by the situation data.

[0013]

If so, the feature quantities of the respective pieces of acceleration
data or the feature quantities of the respective pieces of angular acceleration
data can be used to specify the vehicle behavior on the basis of the relative

relationship among them, and therefore without depending on a visual check,



[ 0012] That is, a vehicle behavior analysis device according to the
present invention is provided wwth: a situation data receiving part that
receives at |east one piece of situation data of situation data including
respective pieces of acceleration data on |ongitudi nal accel eration,

| ateral acceleration, and vertical acceleration having acted on a vehicle,
and situation data including respective pieces of angular accel eration data
on roll angul ar accel eration, pitch angul ar accel eration, and yaw angul ar
accel er athewehavd hghadbetndinatdiehy el elteatiandasa eehibel spdodhali drhispeci fyi ng
part that, with use of at |east one relative relationship anong feature
quanti t i eaablesain edditioreto lediatiabds hi plianag deatsudiguaptdetdrasinationhe
respective pieces of acceleration data on the |ongitudi nal accel eration,

t he | at erabbpeciekbBr aidcti, thandhidie behutioeate nasaell eplagdical, andtrhentadcei ved
situation data, and a relative relationship anong feature quantities of the
respect i Yeadd @casisef tabgubancat cedbatlicoreidalicehbcdinvidecaobé spagfibaon

accel eration, the pitch angul ar accel eration, and the yaw angul ar

accel er athebakid dfithe rek@inetblstibysiipaingag she Spearé G@anvielisafehbehavi or
i ndi cated by the situation data. [0013] If so, the feature quantities

of the resnRetivYSiRiRTnceileASE6h Aadd bPBhadlaues qubatitRataftBe quantities of
the respective pieces of angular acceleration data can be used to specify

the vehi gbeyheRa\iosesQf dp@lRRat@] 8 tidneddt8l ahtitBef&bad hoBshipAr&foNg them
and therefore w thout depending on a visual check, the vehicle behavior

i ndi cat eqyibly at 1818k 1ALVRR Halidsicarvie HhRechikads dEh snienRaPheslyi n addition
to being able to elimnate user's arbitrary determ nation to objectively

speci fy then uahi-ed1R10988Yd, A hidiR @Ili%le DRYFictlesudIBObBLaihegds on a

user to be reduced. Al so, the vehicle behavior can be specified on the
basi s of [¢feqrel ative rel ationship anong the feature quantities of the
respective pieces of acceleration data or the feature quantities of the

respective pi eggs it APOl AoBOReleRaLi-AR dahfin Albh HIEHETAR RS comar ed

with a vehicle avi or anal ysis device that ma a determnation only

with o ¢ Bkashghd ivahUsu b gl el LROkeIGAEG!hed sl tvaancbe obtal ned

[0014] pécifica as a reésult I nt énsi ve nation by the

present 'b@}éﬁ{?{‘o? %) 'fLOi) 639,'(;&%% ‘é&[é' ﬁgsﬁé&ivteﬂ?%%eéé@% ?é\}gﬂ:{y‘é' Je?ﬂi%éﬁ?é ee types of

vehi cl e behavior 7 ( ere are Tresp specl el ative
accel er abPi e AR aR e PP F SRS SRRy EhurclS ESPRACMAE, Bpeesa
That, 1 n PRl R g U tin BRETH LA h8esA Mk i bl lBLERS T etpect i ve
Bece or atr RSl HERER RuBobeRier & Shiih "B AR E haetilRa = o
of “the r BOpREEP N SRE BRSSP RS R PR AR AR ot S Ton. e
S T R e I AL AU
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relationship among the feature quantities of the respective acceleration data
on the longitudinal acceleration, the lateral acceleration, and the vertical
acceleration to specify the vehicle behavior indicated by the situation data as
any of the following (1) to (3):

(1) Close call etc. behavior indicating a crash, a close call that could

result in a crash, or other sudden braking,



(2) Running on etc. behavior indicating running of a single wheel on a curb

or running of a wheel into a side ditch, and (3) Bound behavi or
i ndi cati ng a bound caused by both wheel s passi ng over unevenness on a road.
[ 0015] More specifically, desirably, the vehicle behavior specifying

part specifies the vehicle behavior indicated by the situation data as: in
the case where the feature quantity of the | ongitudinal acceleration data
is larger than the feature quantities of the lateral acceleration data and

the vertical acdg) Buahingodata, bdhheid @dectid metfinghshamnels whielidigacase
where the feature quantity of the lateral acceleration data is |arger than

the feat urenguantinnieg o0k Wwheelliapghtdd nakhagel erati on data and the
vertical acceleration data, the running on etc. behavior; and in the case

where the featur(g) B!d@ﬁHiHeYlaQiortiﬂﬁid_éQ{ﬁdg £8buagcahes @by M tH RS phatiger than
the feature quantities of the |ongitudi nal acceleration data and the

| at eral acsekenat/e@RcsadRq d-3g bound behavior. [0016] In the close
call etc. behavior, in order to further subdivide and specify sudden
braki ng ir[pelgyiant to a crash and a close call, desirably, the situation

data i ncludes blinker data indicating working information on blinkers of

the vehi cle; andubi Li1eifane WISHEN (OCCAAUALhANIALALAPGE 1,60 as the

close call etc. behavi or, I nker data is inc I'cle

R R R SR YL e
where the feature quantity of the longitudinal acceleration data is larger
than the feature quantities of the lateral acceleration data and the vertical
acceleration data, the close call etc. behavior; in the case where the feature
quantity of the lateral acceleration data is larger than the feature quantities
of the longitudinal acceleration data and the vertical acceleration data, the
running on etc. behavior; and in the case where the feature quantity of the
vertical acceleration data is larger than the feature quantities of the
longitudinal acceleration data and the lateral acceleration data, the bound
behavior.

[0016]

In the close call ete. behavior, in order to further subdivide and
specify sudden braking irrelevant to a crash and a close call, desirably, the
situation data includes blinker data indicating working information on
blinkers of the vehicle; and in the case where in the situation data specified
as the close call etc. behavior, the blinker data is included, the vehicle
behavior specifying part specifies the situation data as behavior indicating
sudden braking for pulling over to a shoulder of a road.

[0017]



Al so, a vehicle behavior analysis programaccording to the present

i nvention instructs a conputer to be provided with functions as: a
situation data receiving part that receives at | east one piece of situation
data of situation data including respective pieces of acceleration data on
| ongi tudi nal acceleration, |ateral acceleration, and vertical acceleration
havi ng acted on a vehicle, and situation data including respective pieces
of angul ar acceleration data on roll angul ar accel eration, pitch angul ar
accel eration, Anhd, yawharlgllehnvacceldysisiproghaniangoaictedo dhe phesenehi cl e; and
a vehicl e behavior specifying part that, with use of at |east one relative
rel at i onshventanigtfeat areengquaet it beprofidedreltatiuvetivet ati anghispoanong
feature quantities of the respective pieces of acceleration data on the

| ongi t udidatd r@éetEhenairt @hat tdeitatariahstamoeprravt sitnatiod ddte oferti cal
acceleration in the received situation data, and a relative relationship
anong f eaftuaiogurnthiihilesigf rédiRctios peedas\ e apedeesiaf datiguhar accel erati on
data on the roll angul ar acceleration, the pitch angul ar accel eration, and
t he yaw angit@linat seledhiation) lateriheccebaativadasi teaticolnadalaaatiopeci fi es
vehi cl e behavior indicated by the situation data. [00181 The above

vehi cl e hahawd 86teanal ¥ $bEicle\iriesit 8aflofl dvt£ endlhainggegpktse pidcyavf on dat a
froma drive recorder nmounted in a vehicle to analyze the situation data.

The funchihgOsOfccb@aMBhidts dhehaVvigsulanakydbsatiayimechaygiiarprovi ded to
the drive recorder. That is, a drive recorder according to the present

i nventi oneiete Rt 8@ YW Bingdl st AsR1d: QR oA A ihe @Rt BE tRarvkhidi@tarlecei ves
at | east one piece of 'situation data of situation data including respective

pi eces of, \aggak @{?ﬁbbm %@Eﬁfyﬁfg ]{)QR%%H%R%' uRCselakati Ok rdiatigeal
an al acce

accel erati on, verti eration having acted on a vehicle, and

si tuati onodatdchNFhHOLBG L BRRERIA VSR 66230k AN BnAGESRERE T On data on

roll angu? ar accgferatl on, pitc ang%li ar acceleration, and yaw angul ar

accel er atl o havhAg ALl ToLIRNENiELS: oradeRrXEhh duta behal or speci fying

part that, use o east one relative relationship anong feature

quantiti ?&ggiuﬁnaﬁhgée&éf&t{&l Fhe 9REhLPa ARG oRALHAGHAUARECAT oS of the

respective pileces of acceleration data on the [ongitudinal accel eration,

the | at 6%@%1%03%%&{5%}.&90 cefRY éiﬂ?ﬁlt‘é(?ﬁ Hggﬂ:a}%ﬁc& ?élg'ﬁsrb'r%fbtllcghém ol ved

situation data, and a relativere on anon eature quantities of the
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subsequenté% égglegﬁed.siﬁuat' n data can be made unnecessary or reduced.
Al'so, ontYUERES bY EMESHEOPSP 43R be sel ected and stored in the menory of
the dri vg (:;ngﬁorder, and therefore the nenory can be efficiently used.
Advant ag Q) Ef fects of Invention

The above vehicle behavior analysis device is a device that acquires
situation data from a drive recorder mounted in a vehicle to analyze the
situation data. The functions of the vehicle behavior analysis device may be
provided to the drive recorder. That is, a drive recorder according to the
present invention is provided with: a situation data receiving part that
recelves at least one piece of situation data of situation data including

respective pieces of acceleration data on longitudinal acceleration, lateral



[ 00201 According to the present invention configured as descri bed,

w t hout use of a nmethod that visually classifies vehicle behavior indicated
by situation data, or uses a threshold value to determ ne and classify, for
exanpl e, acceleration data included in the situation data, the vehicle
behavi or indicated by the situation data can be automatically and highly
reliably specified. Brief description of the draw ngs [0021] [Fig. 1]
Fig. 1 is a diagramschematically illustrating a vehicle behavior analysis

system in adelqaesantnéveodiaieniceleration Haviigg adfedRh@a v@hidle2ald agr am

il lustrating conponents of a drive recorder in the sanme enbodi nent.
situation data including respective pieces of angular acceleration data on roll
angular acceleration, pitch angular acceleration, and yaw angular
acceleration having acted on the vehicle; and a vehicle behavior specifying
part that, with use of at least one relative relationship among feature
quantities of a relative relationship among feature quantities of the
respective pieces of acceleration data on the longitudinal acceleration, the
lateral acceleration, and the vertical acceleration in the received situation
data, and a relative relationship among feature quantities of the respective
pieces of angular acceleration data on the roll angular acceleration, the pitch
angular acceleration, and the yaw angular acceleration in the received
situation data, specifies vehicle behavior indicated by the situation data.
[0019]

If so, when the drive recorder stores situation data in a memory,
vehicle behavior indicated by the situation data can be specified, and
therefore work of classifying subsequently collected situation data can be
made unnecessary or reduced. Also, only specific behavior can be selected
and stored in the memory of the drive recorder, and therefore the memory
can be efficiently used.

Advantageous Effects of Invention
[0020]

According to the present invention configured as described, without
use of a method that visually classifies vehicle behavior indicated by
situation data, or uses a threshold value to determine and classify, for

example, acceleration data included in the situation data, the vehicle



[Fig. 3] Fig. 3 is a functional configuration diagramof a vehicle behavior

anal ysis device in the sanme enbodi nent. [Fig. 4 Fig. 4is a
flowchart illustrating operation of the vehicle behavior analysis device in
t he sane enbodi nent. [Fig. 5] Fig. 5is a diagramillustrating a

correspondence rel ati onship between vehicle behavior and feature quantities
of respective types of acceleration. Reference Signs List [0022] 100: Drive
recorder V: Vehicle 200: Vehicle behavior anal ysis device

behavior indicated by the situation data can be automatically and highly

reliably specified.

Brief description of the drawings

[0021]

[Fig. 1] Fig. 1 is a diagram schematically illustrating a vehicle
behavior analysis system in the present embodiment.

[Fig. 2] Fig. 2 is a diagram illustrating components of a drive recorder
in the same embodiment.

[Fig. 8] Fig. 3 is a functional configuration diagram of a vehicle
behavior analysis device in the same embodiment.

[Fig. 4] Fig. 4 is a flowchart illustrating operation of the vehicle
behavior analysis device in the same embodiment.

[Fig. 5] Fig. 5 is a diagram illustrating a correspondence relationship
between vehicle behavior and feature quantities of respective types of
acceleration.

Reference Signs List
[0022]

100: Drive recorder

V: Vehicle

200: Vehicle behavior analysis device

201: Situation data receiving part

202: Vehicle behavior specifying part
Desecription of Embodiments

[0023]

In the following, one embodiment of a vehicle behavior analysis

10



201: Situation data receiving part 202: Vehicl e behavior specifying part
Description of Enbodi nents [0023] In the foll ow ng, one enbodi nent of a
vehi cl e behavi or analysis systemaccording to the present invention is
described referring to the draw ngs. [0024]

system according to the present invention is described referring to the
drawings.
(0024]
<1. System configuration>

A vehicle behavior analysis system according to the present
invention is, as illustrated in Fig. 1, provided with: drive recorders 100 each
of which images a forward area outside a corresponding one of vehicles V, or
performs other operation; and a vehicle behavior analysis device 200 that
acquires video data imaged by each of the drive recorders 100 to, on the basis
of video shown by the video data, specify whether or not a corresponding one
of the vehicles V exhibits predetermined behavior, or performs other
operation.
[0025]
<2. Drive recorder>

The drive recorder 100 is a vehicle-mounted recorder that is bonded
to a windshield, placed near a dashboard, or attached to an appropriate
position inside a vehicle to record behavior, surrounding situation, and the
like of the vehicle V during a certain period of time before and after the time
of the occurrence of an accident, the time of a close call that does not results
in the occurrence of an accident but could result in an accident, or another
occasion, and has an integrated configuration in which inside a single or a
plurality of casings, basic components, i.e., sensing means 3, information
processing means 8, informing means 4, input means 5, communication
means 6, detachable recording means 7, and the like are contained.

f0026]

11



<1. System configuration> A vehi cl e behavior anal ysis system
according to the present inventionis, as illustrated in Fig. 1, provided
with: drive recorders 100 each of which inmages a forward area outside a
correspondi ng one of vehicles V, or perforns other operation; and a vehicle
behavi or anal ysis device 200 that acquires video data i nmaged by each of the
drive recorders 100 to, on the basis of video shown by the video data,

speci fy whether or not a correspondi ng one of the vehicles V exhibits
predet erm ned fhdbavnsing meapeBfiomearsd Hédpefdavaknen sithB0253 sa2h abri ve
recorder > The drive recorder 100 is a vehicl e-nounted recorder that

i s bondedechaviarwfadsdhiged/ apiacadroeadirg dashboatd ougrutaditecthed dhta an
appropriate position inside a vehicle to record behavi or, surroundi ng

si tuat i omedidRdnkh8elsiketinst hed hehe ekes Yt thidt nre: 8okt alf op@ohedtof time
before and after the tine of the occurrence of an accident, the tinme of a

cl ose callk. tihalgif@asaRt3T, %Sﬂdxdc@l&ﬁﬁbh%e@@@ﬂl?ﬂem@aqfosﬁlibxﬁﬁ@msﬂﬁrﬁ{% but coul d
result in an accident, or another occasion, and has an integrated

confi gur meqmagln@hh@ihg 8860 Re s Ngle OCCHD pAnbAd that ©fagasd nakicldasi ¢

conponents, i.e., sensing neans 3 information processing neans 8, informng
neans 4, okfRlr TBaNSoPin QQWﬁ@ﬁéaQﬁtfﬁ%mlﬁe ged aahabkeifgendimg neans
7, and the like are contained. [00261 The sensing neans 3 i s neans

adapt ed {94868 8a Sl HRnlgane 4G tBS vRBRRAY eQfer®fr Atyaidie! eThe and a
surrounding situation to output situation data indicating the situations,

and her e U888, Alod 6ASor 188 X85 tRht ROMRANRIEE 1o luek; forici@difg, geans 31,
an accel eration sensor 32, and a position sensor 33. The I magi ng neans 31

is, for gm@éﬁsu@e @@Qctc%mrs%n'é@@ihfe@a&%elﬁﬁﬁaﬂ' ﬁc@le%ﬁ@ﬁ'a@fm%’drﬂﬁ{é onin a

formard rea of the vehicl'e, and outputs situation data (video data)

show N9 LaRAES ObuliR AENIELEIRHL elokOf BlibhRLHANmAThALACER er at i on sensor

2 1s a sensor t IS con |gured 0 use, or exanp a plezore5|st|ve

effect, apaiseheas 'SpasndlilFEnaL olaliAqs @h 840 A LA ARG NG cl e to

out put situation dat (acce ération |cat|ng i accel eration

f
Speci fi call e diie) acealeral onss ﬂ?ﬂﬁoﬁgmhﬁ%@a&l AR RAan! IXSRMER Vi Leni ol

|OngItUdI acce eratlon ac In a ngl rectlon (0]

v, Tateral, aecel efatign %tﬂglglna Db PS5 o 06 LAy DDl V. and

verti cal accéfera ion ac ver ica ion of thée vehicle V. The

Pos {1 0N 42eN8; A3l S 19 FRIR] SureP SRR IREELNRIL Y miopRbien adio

waves fré 0 sense p05|t|on € vehicle V,
o oul UL 0 L SR CRREE AN, O3 kel IALGRLBN DRBPRARATT, 1
i B U Ny Rl e
bl rker s SGROPRB i PeToRte G KfSaLrE, Ty ”0%'#5%5 o PRABiR Rt e "
282222: gptyppchj%rofg% 1%dgl€ag nne%[esades velsnc e Vglocga%fa%g t%a?nsbrﬁlt'tj (?d as a

from a vehicle velocity sensor of the vehicle V, door open/close data

indicating opening/closing of doors, brake data indicating on/off of brakes,

blinker data indicating working information on blinkers of the vehicle, and

other data, which are received through a connector CN. Further, the

connector CN is also adapted to be used as a connector for power source.

[0027]

The informing means 4 includes: an LED 41 that is a light emitter

12



The inform ng means 4includes: an LED 41 that is a light emtter exposed
on a surface of the casing; sound output bodies (not illustrated) such as a
buzzer and a speaker incorporated in the casing; and the like. [00281

The input neans 5 refers herein to a button switch that is provided on the
surface of the casing. [00291 The conmmuni cation nmeans 6 refers herein
to conmuni cation hardware that is incorporated in the casing and
transcei ves radio waves with a base station or the after-nentioned vehicle

bggg\éil or amglossii dndeviefac@0PthSedingdsscuntl 6 @RS DA @bt AR RIeRE.
| as a buzzer and a speaker incorporated in the casing; and the like.
[0028]

The input means 5 refers herein to a button switch that is provided
on the surface of the casing.
[0029]

The communication means 6 refers herein to communication
hardware that is incorporated in the casing and transceives radio waves with
a base station or the after-mentioned vehicle behavior analysis device 200,
such as a wireless LAN or a mobile phone.

[0030]

The detachable recording means 7 refers herein to, for example, a CF
memory card or an SD memory card that is detachably attached to a slot
opened laterally to the casing.

[0031]

The information processing means 8 is a so-called computer circuit
thatsuucmmaﬂyhasa(ﬂﬂj81,aninmmnalnmnuwySZ(&gqnonwﬂaﬁk
memory), an I/0 buffer circuit (may include an AD converter and the like) 83,
and the like, and incorporated in the casing. Also, the CPU 81 operates
according to a program stored in a predetermined area of the memory 82 to
thereby control each of the above-described means or perform information
processing,

(0032]
To describe simply, the CPU 81 temporarily stores various types of

situation data acquired during moving, i.e., acceleration data, position data,
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The detachable recording nmeans 7 refers herein to, for exanple, a CF nenory
card or an SD nenory card that is detachably attached to a slot opened
|aterally to the casing. [00311 The information processing neans 8 i s
a so-called conputer circuit that structurally has a CPU 81, an internal
menory 82 (e.g., nonvolatile nenory), an 1/O buffer circuit (may include an
AD converter and the like) 83, and the like, and incorporated in the
casing. Also, the CPU 81 operates according to a programstored in a

pr edet er midwddaaeandfothbedaenit ¥ t82poeatyhercabihecambifiek adectefofretine

above-descri bed neans or performinformation processing. [00321 To
descri be asianlnyporalte dabd) s&lkate mpot)akt liy tht e @aowak eusild ypesaoflysi t uati on
data acquired during noving, i.e., acceleration data, position data, video

data, andogtihesudatgpdaiig tienpaneny tarsaf(dhargiciafder, aaldsdss eéffatred to as a
tenporary data storage part) set in the nmenory 82 while constantly

cont i nuoysbyt IHHAddt G dhea ty@d tlediscduypasceadf Stibsataldnawlatddenand al so if an
event indirectly indicating the occurrence of a close call, an accident,

abnor mal iabyor@klitheod fhedilacsdtigs, traapkhkethe Vhgiovarnipssot yipestial datd uation
data acquired for a certain period of time before and after the event to a

regul ar acgairthgsehRatten palisd Jfei gt et abafef EBMEAMNYT RCOESHIGr dat a
storage part) in the nenory 82 to performrecording. [00331

area (hereinafter also referred to as a regular recording data storage part) in
the memory 82 to perform recording.
[0033]

The event corresponds to the case where an acceleration value
(deceleration value) indicated by acceleration data exceeds a predetermined
reference value, the case where the acceleration value continues for a certain
period of time or more, the case where any of doors is opened/closed, the case
where electrical power of the vehicle has run out, or another case. The
present embodiment is adapted to, depending on an event occurring, only in
the case where some of other conditions such as the case where a vehicle
velocity value is equal to or more than an upper limit velocity value, the case
where the vehicle velocity value is equal to or less than a lower limit velocity
value, and the presence or absence of braking collectively hold, use the case
as a trigger to perform data recording, and perform useless data recording as
little as possible.
[0034]

Also, from the viewpoint of preventing the useless data recording, a
learning function is also provided. That is, the present embodiment is

adapted to, before performing data recording, use the informing means to
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The event corresponds to the case where an accel eration val ue (decel eration
val ue) indicated by accel eration data exceeds a predeterm ned reference

val ue, the case where the accel eration value continues for a certain period
of time or nore, the case where any of doors is opened/closed, the case
where el ectrical power of the vehicle has run out, or another case. The
present enbodi nent is adapted to, depending on an event occurring, only in
t he case where sone of other conditions such as the case where a vehicle

vel ocity valup irfofaUaliriter 8f wiRtEe! HafoR cHRPRA1I hRidcMehecht shovigksle, the

- . ?

case where the vehicle velocity value is equal to or less than a |ower
limt vel agdd Yoottt ar@N@cbNe JREBRANGRIAL. ARSEDES s Ohe BLAHNGyREh I5Ct i Vel y

hol d, use the case as a triggéer to performdata recording, and perform

usel ess daggm @EONLGINY Ay bdddith tniROS ﬂirﬁfliﬁg rt%x?% of the dri¥&iGs from the

vi ewpoi nt of preventing the usel ess data rec ing, "a learning function is

al so providgad,edhatohs ext &%t @Bﬁsﬁgt@?%@?%kﬁg%&ﬁ in3qdaRLedat Tnﬁﬁ{a&’re

perform ng data recording, use t ans"to “surely 1nforma

driver of whelBer Al Rt & LURESaER lx{agl‘.a?, %ﬁﬁ%ﬁ&%%ngﬁ#ﬁeﬂ&p@gﬁogas

occurred, and receive yes/no Input (e ton switch 5)
fromthe i - I3 L&; .18 Of] Vi t of e Lwver is

ar asped t & Shie R AL FP B UGk B e R e A Gt IS e
reference ue.foL,aQ acceleration value, or performng other operation
events specific to the driver, which indirectly indicate an accident and

t he Iike,[g5$51earned. [ 00351 Further, the various types of recorded
situation data are weighted on the basis of a situation at the tinme of the

record o, and ohashll 50 ARE0E0LR. L0, RI0RN SR, Sl RO AR Bk
e Y, SRR Wb B IO R PSSR i
situation tg%t @égljeg%%?r}lportance to be recorded. The present embodiment is
configured to, in the case where a memory capacity is full, or in another case,
delete pieces of situation data in ascending order of the degree of importance,
and record new situation data,

[0036]

The various types of regularly recorded situation data in this manner
are, in some specific location, transmitted to an analvsis center (not
illustrated) by wireless, or transferred to and detached in the detachable
recording means 7, then carried to the analysis center, and used for ex-post
analysis using the vehicle behavior analysis device 200.

[0037]
<3. Vehicle behavior analysis device>
The vehicle behavior analysis device 200 is a device that classifies a

situation data group acquired by the drive recorders 100 mounted in the

plurality of vehicles V on a predetermined vehicle behavior basis to support

15



The various types of regularly recorded situation data in this manner are,
in sonme specific location, transmtted to an anal ysis center (not
illustrated) by wireless, or transferred to and detached in the detachable
recording neans 7, then carried to the analysis center, and used for

ex- post analysis using the vehicle behavior analysis device 200. [0037] <3.
Vehi cl e behavi or anal ysis devi ce> The vehi cl e behavi or anal ysi s
device 200 is a device that classifies a situation data group acquired by
t he dri vexrgsondelws:d O haoeintkdbd imvibeaphlysad dduicoR00 éhhgletsral on a
predet erm ned vehi cl e behavior basis to support ex-post analysis. The
vehi cl e bhebkavicosr dndicysidscodepiiee tBA0 14, Snacgaser alspeuifRakaier dedi cated
conputer that is, in ternms of a specific device configuration, provided

w th a CRbhfiguiei®m proaitlednpith/-00PRlta ehesfyaaa, inpat/Alaanviesitface, aand t he
| i ke, and cooperatively operates the CPU, peripheral devices, and the |ike

accor di ng\Id @odvaesi, Gl fehialé o daalppeh 8 v Qgican st dreadPUn pthgheral
predeterm ned area of the nmenory to thereby fulfill functions as, as

i I'l ustratdediden, hd thS1ika a2téidah g 06 adathacleerdlavidithiRayéis 20dgrantbualt i on
data storage part DI, a vehicle behavior specifying part 202, an anal yzed

data stofagRe @@é&et@gmlﬁéﬁjai&?oﬂ‘ iHeem eh3983 thereby fxﬂfxll*’f@nﬁﬂbh@% Ngs the
respective parts DI, 201, 202, and D2 are described along with their
oper at i o] Wit BB Pfg. =} ﬂ sitiation data receiving part 201, a situation data
storage part D1, a vehicle behavior specifying part 202, an analyzed data
storage part D2, and the like,
[0038]

In the following, the respective parts D1, 201, 202, and D2 are
described along with their operation with use of Fig. 4.

[0039]

The situation data receiving part 201 receives situation data
including video data and respective pieces of acceleration data stored in the
regular recording data storage part of the drive recorder 100, and stores the
situation data in the situation data storage part D1 (in Fig. 4, Step S1). The
situation data receiving part 201 may be configured to be a receiver that
receives the situation data transmitted by the communication means
(transmitter) 6 provided in the drive recorder 100 through a wireless LAN or
the like, or may be means adapted to acquire the situation data through, for
example, a CF card that serves as the detachable recording means 7
provided in the drive recorder 100.

[0040]

The situation data storage part D1 stores and accumulates the
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[ 003W The situation data receiving part 201 receives situation data

i ncludi ng video data and respective pieces of acceleration data stored in
the regul ar recording data storage part of the drive recorder 100, and
stores the situation data in the situation data storage part D1 (in Fig. 4,
Step Si). The situation data receiving part 201 may be configured to be a
receiver that receives the situation data transmtted by the conmunication
means (transmitter) 6 provided in the drive recorder 100 through a wrel ess

LAN or t hesitwdigon datdriyelhgingednsyiddapted ihaged byithe drbe Sicbeddd DO0 dada
t hrough, for exanple, a CF card that serves as the detachabl e recording

means 7 prahed@deded of Hatsltinveigl acBEERE2L 00 §AOMOLTRE (Bé bualdmen data
storage part Dl stores and accumul ates the situation data including the

vi deo dat aerhbadiege:kty thbeitdative L6t Ige}00tandiOihgourbg@ess of data (in
Fig. 4, Step S2). In addition, in the present enbodi ment, the situation

data stor agatdantichly isﬁoxfé%f)hﬁﬁﬁgﬁ' of Pic¥ 8 beBRhhfBh!datalRf BRI MAR] | ty Of
pi eces of situation data acquired by the plurality of vehicles™V, for

exanpl e, T@ikr&RGhoOfeHilRs WERhELeSmYle [BP84dh of the veHiRsWENI Cl € behavi or
speci fying part 202 acquires the pieces of situation data stored in the

situation [dala] storage part Dl to calculate feature quantities of the
respecti ve pieces of acceleration data on | ongitudi nal accel eration,

| at eral accel er a]:t}gépgehi@g%é@p{{vqg)p%%&ﬁ%f%ggg%%@@%h s e 'B[bbcgﬁ%@_ of the

pi eces of situation data (1 n Fig. vehi avi or

sbeci fyi ngipaliho?820Lok 1 1P1ES ENtBINOM END. Al 6413 £5o oBRuINE feature

guantity of eac e pleces of acceleration exanple

s andr deia a0y HdAk: R TESRF, B0 LdRyglopppiebion of o
longitudinal acceleration, lateral acceleration, and vertical acceleration
included in each of the pieces of situation data (in Fig. 4, Step S3). The
vehicle behavior specifying part 202 of the present embodiment calculates, as
the feature quantity of each of the pieces of acceleration data, for example, a
standard deviation that is a measure of amplitude or variation of an
acceleration waveform indicated by the acceleration data.

[0042]

Then, the vehicle behavior specifying part 202 specifies vehicle
behavior indicated by each of the pieces of situation data with use of a
relative magnitude relationship among, for example, standard deviations
that are feature quantities of the pieces of acceleration data (in Fig. 4, Step
S4). Specifically, the vehicle behavior specifying part 202 uses the relative
magnitude relationship among the standard deviations of the pieces of
acceleration data on the longitudinal acceleration, the lateral acceleration,

and the vertical acceleration to specify vehicle behavior indicated by each of

the pieces of situation data as at least any of the following (1) to (3):
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[ 0042] Then, the vehicle behavior specifying part 202 specifies

vehi cl e behavi or indicated by each of the pieces of situation data wth use
of a relative nagnitude relationship anong, for exanple, standard
deviations that are feature quantities of the pieces of acceleration data
(in Fig. 4, Step $4). Specifically, the vehicle behavior specifying part
202 uses the relative nagnitude rel ati onship anong the standard devi ati ons
of the pieces of acceleration data on the |ongitudinal acceleration, the

| ateral accel efBtClone calldtt. hehaeidriindicaanteh erath, anclow sydechdtycowddi cl e
behavi or indicated by each of the pieces of situation data as at |east any
of the foédudnimg rd}hta {thpr sudden brakil)g, O ose call etc. behavi or
indicating a crash, a close call that could result in a crash, or other
sudden br aki ng(2) Running(d?) etdubsligonindtatinpehaviiar of Adingds wiget onni ng of a
singl e wheel on a curb or running of a wheel into a side ditch, and

(3) Boundufiebaviefiirghsli £athedDirdokosidd dadksachdby bot h wheel s passing over
unevenness on a road. [0043] More specifically, as illustrated in
Fig. 5, in the(HBduwhbsieados adidatitdgdeydatd el Bnbahoeheslatjaepingavef orm
i ndi cated by the |ongitudinal acceleration data is |arger than standard
devi at i opgepliingesalkan PRomavef orns respectively indicated by the | ateral
accel eration data and the vertical acceleration data, the vehicle behavior
speci fyi f@ngpgrt 202 specifies the vehicle behavior indicated by the
situation data as the close call etc. behavior. This is based on the fact
that due to inpagk pbciRally] ABi10sta GlashFRr ssuddencdeakhegh at he

| ongi tudi nal accel erati on anong the respective types of accel eration

exhi bi ts o011 Ar 8 $AtiNALE &h:QBeleAlidok RRRRTANES 1l ¥ Afddaly BHE IohghiapghhiLdi nal
accel erati on wavef orm becones the largest. In addition, Fig. 5is a

schenmat i j } Al . t, - Pi : i I ata acqui red by
CheCan B oanam ey lggge&v?fsélrﬁﬁaﬁagf BRCRRIAS N ddBleBllod5 (1) to (3),
and for @atRaahn{ A% LR XARS 08 1RARAMY Al bDGIPIARASASI. ShiaL! On data
are arranged to illustraté the standar eviations of the respective
accel er at,},Qr . i ndi 'ﬁggeé fosi data. A
hori zont gF&gi"?q’ga\ég‘%E%%‘?h@%@Sﬁhgg’eeﬁ%{%ﬁ?%ﬁ&g?‘lﬁéﬁgl C %lqo%ﬁs%ﬁtégtu?%n dat a,

and the ygriLbhahe ?éélilé“n%ibie B &SSP e5d BRAALiEndRYh 318 PlscfRahef the

accel erati on wave
behavior. This is based on the fact that due to impact at the time of a crash

or sudden braking, the longitudinal acceleration among the respective types
of acceleration exhibits the largest variation, and therefore a variation in
longitudinal acceleration waveform becomes the largest. In addition, Fig. 5
18 a schematic diagram in which a number of pieces of situation data
acquired by the drive recorders 100 are visually classified into the above (1)
to (3), and for each of the three types of behavior, the pieces of situation data
are arranged to illustrate the standard deviations of the respective
acceleration waveforms indicated by each of the pieces of situation data. A
horizontal axis of Fig. 5 represents each of the pieces of situation data, and
the vertical axis represents a standard deviation of each of the acceleration

waveforms.
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[ 0044] Al so, in the case where the standard deviation of the

accel eration waveformindi cated by the |lateral acceleration data is |arger
than the standard devi ations of the accel erati on waveforns respectively

i ndi cated by the | ongitudinal acceleration data and the verti cal

accel eration data, the vehicle behavior specifying part 202 specifies the
vehi cl e behavi or indicated by the situation data as the running on etc.
behavior (see Fig. 5). This is based on the fact that, due to a rapid

vari ation @04dhl y one of front wheels of a vehicle Vin the running on etc.
behavior, the | ateral acceleration anong the respective types of

accel eration exhibbl & tiiecdsargeste thay drahilard dawdtidnesfefharfcalevatibat i on in
| at eral accel erati on waveform beconmes the | argest. [0045] Further, in

the case whevefotheinsli@ndany wheMviaedia0ncefletdienrassl Baksan ey gfor m
i ndi cated by the vertical acceleration data is larger than the standard

devi at i onsstahdhie dacelopisalfitRp Aeyel KL% WesRa%td y&pﬁcm@&%ﬁ%té’& bghe
| ongi tudi nal acceleration data and the | ateral acceleration data, the

vehi cl e befiavibakitapecdlfatcBgrPBEh (302 asReSl@bichNSckeliels dahavhor
i ndi cated by the situation data as the bound behavior (see Fig. 5). This is

based on tighitRHeHalddr spRUFy i faSURSE GG d ‘%/}he?%gh% oVRIdigidegn of

both of the front wheels of "the vehicle Vin ehavior, 1.e., due

to substaniy ald ¥itsh(lh HARLAUShY SULISAL oHRYETRMayid@ey 8L ! £2! @REEL erali on
f er the

anong the respective types of acce tron exhibits argest vari ation,

argest. [ODSaT) moaRbt Bl BulFh i G BEEREE il RN BE R VEAIRS 4 s
call etc. yehicle Vin the running on etc. behavior, the lateral acceleration among the
respective types of acceleration exhibits the largest variation, and therefore
a variation in lateral acceleration waveform becomes the largest.
[0045]

Further, in the case where the standard deviation of the acceleration
waveform indicated by the vertical acceleration data is larger than the
standard deviations of the acceleration waveforms respectively indicated by
the longitudinal acceleration data and the lateral acceleration data, the
vehicle behavior specifying part 202 specifies the vehicle behavior indicated
by the situation data as the bound behavior (see Fig. 5). This is based on
the fact that, due to a substantially simultaneous variation of both of the
front wheels of the vehicle V in the bound behavior, i.e., due to substantially
simultaneous vertical movement, the vertical acceleration among the
respective types of acceleration exhibits the largest variation, and therefore
a variation in vertical acceleration waveform becomes the largest.

[00486]

In addition, if the situation data specified as the close call etc.
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behavi or includes the blinker data, the vehicle behavior specifying part
202 specifies the vehicle behavior as behavi or (shoul der stop behavi or)

i ndi cati ng sudden braking for pulling over to a shoulder of a road (see
Fig. 5). Such a specifying manner enables the close call etc. behavior to
be automatically further subdivided and classified. In addition, in Fig. 5,
the presence of a blinker is indicated by vertical thin lines in a | ower
part of the diagram Also, a blinker signal dense part is indicated by

hat chi ngbeh80&Tlincludes tHhbhnkthdavghihelvehhdbavehariospeetityingg pard02202
relates the situation data indicating the vehicle behavior specified as
descri bedpatifive thé vbhickhbohorios pebiehhedr daicultibastopshehaspagithigdtimgsul t  of
the vehicle behavior to store themin the anal yzed data storage part D2 (in
Fig. 4, shégeSbrakin@Xd8dulling ovdiher arabyed odatmadt(esafey.@art Sb2h a
systematically classifies and stores, for each of the types of vehicle

behavi or gpéagahbenamhdieddigesthdlalosoralata Bdhabvidigdi ieas esort igtcdighavi or
speci fied by the vehicle behavior specifying part 202, the behavi or

speci fi egydaba sGRATESRPALH RhdsdiddIe B dd@kioanid@a.5 Spe¢irbicalelof.a t he
anal yzed data storage part D2 stores, in a storage folder set for each of

the closgligdbl iehidichehaw GortichhehintRAbOh 8MoREE palitdtaticQliagdid. the bound
behavi or, corresponding situation data and behavi or specified data. For

exanpl e, Ay, telHARS %zad] A& $4.97i1898dRAELd bR hak@sagcal | etc. behavior
folder that stores pieces of situation data specified as the close cal

etc. behaydpr;, a running on etc. behavior folder that stores pieces of
situation data specified as the running on behavior, and a bound behavi or

o cer hat, s aves, B cencB il Lon dataysaen ooy g e o
behavi or dﬁl%?xil(iiic&ﬂng%hé vahf18 boh&dior [SBQ&%%d as described above with

behavior specified data that is a specified result of the vehicle behavior to

store them in the analyzed data storage part D2 (in Fig. 4, Step S5).

[0048]

The analyzed data storage part D2 systematically classifies and
stores, for each of the types of vehicle behavior, together with the situation
data that indicates the behavior specified by the vehicle behavior specifying
part 202, the behavior specified data corresponding to the situation data.
Specifically, the analyzed data storage part D2 stores, in a storage folder set
for each of the close call etc. behavior, the running on etc. behavior, and the
bound behavior, corresponding situation data and behavior specified data.
For example, in the analyzed data storage part, a close call etc. behavior
folder that stores pieces of situation data specified as the close call ete.
behavior, a running on ete. behavior folder that stores pieces of situation

data specified as the running on behavior, and a bound behavior folder that

stores pieces of situation data specified as the bound behavior are set, and in
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Further, in the anal yzed data storage part D2, a shoul der stop behavi or
folder for further classifying the close call etc. behavior into the

shoul der stop behavior to store the shoul der stop behavior is set with the
close call etc. behavior folder being subdivided or stratified. [00501
Anmong the pieces of situation data stored in the anal yzed data storage part
D2 as described, only pieces of situation data classified as specific
vehi cl e behavior are selected by an operator who operates input means such
as a keyboafdh @heaolius Ssorddihohiety oittipUbheTh th @ rAUb Ay SEANST SHEHaBs a

di splay. Alternatively, only pieces of situation data classified as
speci fi c vehi @¢he:dehavior are selected in the sanme manner, and then
transferred to another analysis device, a nenory, or the |like. [00511
<Ef f ect s ofpoppksent enbodi ment > According to the vehicle behavior
anal ysis system configured as descri bed according to the present

enbodi ment, on tihe-cRasiis @k ﬁlercrﬁ&{n' &é’fja,est{ogé\gr%/ 'ggf'ﬂjbpa %}{gﬁﬂaesfts%&ﬁ'af d

devi ations of a | ongitudinal acteleration orm a lateral accel eration

f L.Cak. hveby indicated b
wavef or m 1adthdoN &4 dCak fﬁ%%gfci%%@%W@Efaﬁéncﬁﬁ%%c&déh‘é%é& fngshtﬁ@ ed by

| ongi t udi nal accel eration dat acceleration data, and vertica

accel er at | 9 ad st el & RNaXL O & 80l BReP R BLIRH 1o ARCR A g Wi LhoU!

dependi ng on a vi sua avi or rndicate y situation data

Can e SPRAb] G cBNGohRELEIONE bR AM LS & DRLAGADL© [0 PLI M nave

user's arbitrary determnation ely slioem y vehi cl e behavi or,
tenporal, [payg) cal, and nmental |oads on a user can be reduced. Al so,
wi t hout use of any threshold val ue, on the basis of a magnitude

relationshi p amigoRLaNdBicARAL O Ol A angll Wl NalL AL LAl ! on

waveform a |atera erati on wavero ration
R G G A Rt L G RS
specific vehicle behavior are selected by an operator who operates input
means such as a keyboard and a mouse, and then outputted to output means
such as a display. Alternatively, only pieces of situation data classified as
specific vehicle behavior are selected in the same manner, and then
transferred to another analysis device, a memory, or the like.
[0051]
<Effects of present embodiment>
According to the vehicle behavior analysis system configured as
described according to the present embodiment, on the basis of a magnitude
relationship among standard deviations of a longitudinal acceleration
waveform, a lateral acceleration waveform, and a vertical acceleration
waveform respectively indicated by longitudinal acceleration data, lateral
acceleration data, and vertical acceleration data, vehicle behavior can be

specified. Accordingly, without depending on a visual check, vehicle

behavior indicated by situation data can be specified, and therefore in
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[ 0052] <Ot her variations> Note that the present invention is not
limted to the above-descri bed enbodi ment. [0053] For exanple, the
above-descri bed enbodi ment uses respective pieces of accel eration data;
however, if each of the drive recorders 100 has a gyro sensor, the present
invention may be adapted to use feature quantities of respective pieces of
angul ar acceleration data on roll angul ar accel eration, pitch angular
accel eration, and yaw angul ar accel eration acting on a vehicle to specify
vehi cl e heldavowto bpOG5d)le to elimiflas® pserls bbletehgvitdasdidthadtenbodi nent, the
anal yzed data storage part has the storage fol ders respectively set for the
cl ose cabbjetwelbgpaifyorehitlbeheharinrngerapoeilc phpebal iaodd, manthltlbedbonnd
behavior to thereby sinplify the selection of predeterm ned behavior;
however thesoereasend rddueeds | alsd, svinlbdutl 148 dahy ohidehsld Fduecexanhte, the
vehi cl e behavi or anal ysis device may be further provided with a situation
dat a ext baels ¢tth pachitikt seldtiomldpongong standard deviations of a
longitudinal acceleration waveform, a lateral acceleration waveform, and a
vertical acceleration waveform, vehicle behavior can be specified, and
therefore a specified result having high reliability can be obtained.
[0052]
<Other variations>
Note that the present invention is not limited to the above-described
embodiment,
[0053]
For example, the above-described embodiment uses respective pieces
of acceleration data; however, if each of the drive recorders 100 has a gyro
sensor, the present invention may be adapted to use feature quantities of
respective pieces of angular acceleration data on roll angular acceleration,
pitch angular acceleration, and yaw angular acceleration acting on a vehicle
to specify vehicle behavior.
[0054]
Also, in the above-described embodiment, the analyzed data storage
part has the storage folders respectively set for the close call etc. behavior,
the running on etc. behavior, and the bound behavior to thereby simplify the
selection of predetermined behavior; however the present invention is not

limited to this. For example, the vehicle behavior analysis device may be

further provided with a situation data extracting part that, from among
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pi eces of situation data stored in the analyzed data storage part, extracts
situation data indicating predeterm ned vehicle behavior. Al so, the
situation data extracting part may be configured to extract situation data
i ndi cating predeterm ned vehicl e behavior selected by an operator who
operates input neans such as a keyboard and a nouse on the basis of
behavi or specified data provided to the situation data. [00551

Further, the above-described enbodinent is configured to collect situation
data acqui predebyf saahtioh dabe seirbd 6ntBe ey s L@k dtbeaddgamebkghetdoehavi or
anal ysi s device, and then uses the vehicle behavior analysis device to
speci fy vehitehtiohelaay igdichldGabeskehhihbe vehidabbRAvidat apihwweyer, the
present invention nay be adapted to specify vehicle behavior indicated by

situation datatibn deas Bxfacting vk ey BERHABLEraOR dfrhhesib@Boaaper . For
exanpl e, each of the drive recorders 100 may be configured to have a

si tuati on i g ghyidignARidd MR KENISbLRDAVIEY aRRBEH Wb AhPar T, and

transfer only situation data specifi as predeter behavior (e.g., the

close cal | ol tePBRAMIBEInOYudiDEs YOIyBLE PERRY Hfou%?g)ﬁit g part to the

regul ar area (regular recording data“storage part) e menory to perform
recordi ng. bdlMAREL specified WA tRAMHOD o LR tqdegvention may be
configured to use % 6r1%deterglg¢1elg th?esﬁg él%\i}lg) u%dttgb subdi vi de situation
data cl assfigfisefl as the close call etc. behavior. For exanple, on the basis
of a relation ship between a val ue obtained by subtracting a maxi mum val ue

among verti cal aseahSLA AR NS ELATA RN 1Bl e, AP Gl pe- axi

resultant acceleration val ues tai né i on"sénsor and the

threshol d yal 4o e ﬁb‘ns)ﬁiiir&il %Ef%%cﬁ%\f tBE M ecorders 100 into the vehicle

behavior analysis device, and then uses the vehicle behavior analysis device

to specify vehicle behavior indicated by the situation data; however, the
present invention may be adapted to specify vehicle behavior indicated by
situation data in each of the drive recorders 100 in the same manner. For
example, each of the drive recorders 100 may be configured to have a
situation data receiving part and a vehicle behavior specifying part, and
transfer only situation data specified as predetermined behavior (e.g., the
close call etc. behavior) by the vehicle behavior specifying part to the regular
area (regular recording data storage part} in the memory to perform
recording.

[0056]

In addition, the present invention may be configured to use a
predetermined threshold value to subdivide situation data classified as the
close call etc. behavior. For example, on the basis of a relation ship between
a value obtained by subtracting a maximum value among vertical

acceleration values from a maximum value among three-axis resultant
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[ 0057] Also, in the close call etc. behavior, in order to further
subdi vide a crash to specify vehicle behavior, it is desirable to specify

t he vehi cl e behavi or as behavior indicating that feature quantities of

| ateral acceleration data, vertical acceleration data, and | ongitudi nal
accel eration data have significantly |larger values than values of feature
quantities based on friction force generated by normal braking between a
road surface and a contact area of each of tires. [0058] I n addition,
t he vehi akbelbettanti oalvanalbysingeddsvileeaamaierheioa sdeydicend hht thrasksldi tuation
data to map information. Specifically, the vehicle behavior analysis device
uses posivhiwgn tHatsabidhdbiodeday beshbdati on data to Iink map informati on and
the situation information to each other. This enables a road analysis to be
made by é3@47ating road informati on (such as a degraded state of a road
surface) fromsituation data specified as the bound behavior, or performng

ot her oper ati oAlsd, 90%8¢ close calltetdtavisr, af dirtléOtn filrbBeps EsEnidd avent i on
may be configured to use a variation aspect of |ongitudinal accel eration

data to elagsid $haiffradhcleHebabphraw i@rdekirabhetsaseifhdiceschisehi cl e crashes
into another vehicle, a structure, or the |li ke and behavior in the case a

vehi cl e behavshehdhabandaneidiethateBhehe. qdhaitibsof latetdle close call etc.
behavior, in order to specify vehicle behavior as a front-end accident in

which a vehilekRiG AgheverlED AROINEFioE MataOin@ 1h8atudingd] ac&igeniod n which a
vehicle is crashed into by another car, it is desirable to specify the

vehi cl e Babavwhok sahikilenNg3hSzeRfvathéd Hem TERIYE f@ét;’in@é ihla@®itfs Bhadl at eral

accel eration data, vertical acceleration data, and |ongitudinal
accel er abh R cBahA AL RRTREdVEy AbrR@IBLA Vs between a road surface and a

contact area of each of tires.
[0058]

In addition, the vehicle behavior analysis device may be a device that
links situation data to map information. Specifically, the vehicle behavior
analysis device uses position data included in situation data to link map
information and the situation information to each other. This enables a
road analysis to be made by estimating road information {(such as a degraded
state of a road surface) from situation data specified as the bound behavior,
or performing other operation.

[0059]

Further in addition, the present invention may be configured to use a
variation aspect of longitudinal acceleration data to classify a crash into
behavior in the case where a vehicle crashes into another vehicle, a structure,
or the like and behavior in the case a vehicle i1s crashed into by another
vehicle. That is, in the close call ete. behavior, in order to specify vehicle

behavior as a front-end accident in which a vehicle crashes 1nto another car
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[ 0060] Besides, in addition to the above-descri bed enbodi nent,
situation data indicating the running on etc. behavior nay be treated as
follows with use of blinker data included in the situation data. That is,
the present invention may be adapted to determ ne whether a vehicle V has
turned right or left on the basis of the blinker data, and specify whether
or not at the time of turning left or right, the vehicle V has run on a
curb or the |ike or has had anot her accident. [00611 Al so, in order

to determ fea whek-beH achiRleMeh GHEchasydHiMean cfa MMV ta byt thbMBa0fit Eé” ni ng
right or left, by wi thout blinker data, checking whether a waveform of

| ateral acqalipnAbitORpbiiEs thAPPRRISH A AoPhHEhOb TSy REdRy MbiaR Of | eft
. and right tires has Flrst run on the curve can be found out, and therefore

t he det er ndnaidiQps 6ﬁﬂ1@%tgﬁqeaccelelatloﬂma§aevr'@JPfc§§d e‘ﬂéﬂa‘éio@lgdét%ngﬁﬁcy of a
driver, such as being likely to run on a curb at the time of tdrning left

or tur ni ngogi &@Hﬂnéloaclégle‘%ﬁﬁbhﬁa%g%ﬂré{"p%gltn[@«%ﬁﬁé ative, FUrther, by checking
a waveformof |l ateral acceleration, it can d%term ned whet her or not a

U-turn has[gpgeh made, and therefore it can also be deternined, for exanple,
whet her vehi cl e behavi or indicates an acci dent

Besides, in addition to the above-described embodiment, situation
data indicating the running on etc. behavior may be treated as follows with
use of blinker data included in the situation data. That is, the present
invention may be adapted to determine whether a vehicle V has turned right
or left on the basis of the blinker data, and specify whether or not at the time
of turning left or right, the vehicle V has run on a curb or the like or has had
another accident.

[0061]

Also, in order to determine whether the vehicle has run on a curve at
the time of turning right or left, by without blinker data, checking whether a
waveform of lateral acceleration first appears on a plus or minus side, which
of left and right tires has first run on the curve can be found out, and
therefore the determination can be made.

This enables a driving tendency of a driver, such as being likely to
run on a curb at the time of turning left or turning right, to be easily
analyzed.

[0062]

Further, by checking a waveform of lateral acceleration, it can be

determined whether or not a U-turn has been made, and therefore it can also

be determined, for example, whether vehicle behavior indicates an accident
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or a close call at the tine of a U-turn. [0063] A feature quantity of
each of pieces of acceleration data in the above-descri bed enbodinent is a
standard devi ation of a correspondi ng accel erati on waveforn however,
besi des, as the feature quantity, dispersion of the accel eration waveform
may be used, or a nean of corresponding acceleration nmay be used. In
addition, an operation value indicating a magnitude rel ationship specific
to each behavior in each accel eration may be used. [0064] Besi des, it
shoul d berappsecist edthdaind bea pf-esent i nvention is not limted to the
above-descri bed enbodi nent, but can be variously nodified wthout departing
fromthe{d@sde thereof. Industrial applicability [0065]
A feature gquantity of each of pieces of acceleration data in the
above-described embodiment is a standard deviation of a corresponding
acceleration waveform; however, besides, as the feature quantity, dispersion
of the acceleration waveform may be used, or a mean of corresponding
acceleration may be used. In addition, an operation value indicating a
magnitude relationship specific to each behavior in each acceleration may be
used.
[0064]
Besides, it should be appreciated that the present invention is not
limited to the above-described embodiment, but can be variously modified
without departing from the scope thereof.
Industrial applicability
[0065]
According to the present invention having such a configuration,
without only visually classifying vehicle behavior indicated by situation data,

the vehicle behavior indicated by the situation data can be automatically and

highly reliably specified.
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According to the present invention having such a configuration, w thout
only visually classifying vehicle behavior indicated by situation data, the
vehi cl e behavior indicated by the situation data can be automatically and
highly reliably specified. CLAIMS 1. A vehicle behavior analysis device
conpri si ng: a situation data receiving part that receives at | east
one piece of situation data of situation data including respective pieces
of acceleration data on |ongitudinal acceleration, |ateral acceleration,
and verti c@lL.AAbER! erati on having acted on a vehicle, and situation data

i ncl udi ng respective pieces of angul ar acceleration data on roll angul ar

accel eration, pil.chvahgld Behatieehahtdi®teviablopmangul ar accel eration
havi ng acted on the vehicle; and a vehicl e behavi or specifying part

that, with use of satiatieastat@necdielnt by thek 2biQshhplaRDBge healeuste
gquantities of a relative relationship anong feature quantities of the

respecti vesipi£66s data aesiehefiohidena datiadof +agcbangipiddiRalhcagepleaat i on,
the |ateral acceleration, and the vertical acceleration in the received

si tuation @@fadon BHEifudighPhEkEraeloAl 1ORSHI ReRIMAGcheahlrerfbantities of the
respective pieces of angular acceleration data on the roll angul ar

accel er at i gizeldrh€oRi KGN ARG B6n 8GLSiQLALLE @itlﬁ@f&nt%aﬁﬁ\g%ﬁgﬁgl b

acceleration in the recelved situation data, specifies v behavi or

i ndi cat ed JR¥pbAGyShiddal bPAngalR acteleFRGoN WALE LR Qﬂhz?ﬂ’%]lﬂlér %@@élé!?el&?oge\’i ce
I 1, wherern wh t

according to claim1, In a case ere e received si'tuation

data i ncl ydes, Eﬂgufﬁ%ﬁ&%é{ﬁ%@i ﬁfga@fag@@g}f %5@&1&%&%@19% 48 on t

| ongi tudi nal acceleration, t ral eration, e vertica
accel erati@hicle; and

a vehicle behavior specifying part that, with use of at least one
relative relationship among feature quantities of a relative relationship
among feature quantities of the respective pieces of acceleration data on the
longitudinal acceleration, the lateral acceleration, and the vertical
acceleration in the received situation data, and a relative relationship among
feature quantities of the respective pieces of angular acceleration data on the
roll angular acceleration, the pitch angular acceleration, and the yaw
angular acceleration in the received situation data, specifies vehicle behavior

indicated by the situation data.

2. The vehicle behavior analysis device according to claim 1, wherein

in a case where the received situation data includes the respective
picces of acceleration data on the longitudinal acceleration, the lateral
acceleration, and the vertical acceleration,

the vehicle behavior specifying part uses the relative relationship

among the feature quantities of the respective pieces of acceleration data on
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t he vehi cl e behavi or specifying part uses the relative rel ationship anong
the feature quantities of the respective pieces of acceleration data on

t he | ongi tudi nal acceleration, the lateral acceleration, and the verti cal
acceleration to specify the vehicle behavior indicated by the situation
data as any of close call etc. behavior indicating a crash, a close cal
that could result in a crash, or other sudden braking, running on etc.
behavi or indicating running of a single wheel on a curb, or running of a
wheel i nthe dosdickedigial abeelandidmuhd 1 hehaviaerldradionahhigha veotad caused by
bot h wheel s passi ng over unevenness on a road. 3. The vehicl e behavi or
anal ysi s adeseegi@c cosshcly the whailmb2havhenadivatbe byeht climabehaltdiaras

speci fying part specifies the vehicle behavior indicated by the situation

data as: any of cldse cllc&sebserier iitdcdwag ureaghantidsy cafl thhe chwidgidsutli nal
acceleration data is larger than the feature quantities of the |ateral

accel er ath anerdsh aoradtthel Radden birgRingaeagheiabh @b, dahavidriaded-esg cal | etc.
behavi or; in a case where the feature quantity of the |ateral

accel er atiipAiIEabPa isﬁhéiélﬁngﬂel bhancdie of eahubhey atanlidel @stoof sideedit@ngi t udi nal
accel eration data and the vertical acceleration data, the running on etc.

behavi or an@thund behdioRikBeL i MPaNR UtecharWEbAReRhbEN Risshilpeowsr ti cal
acceleration data is larger than the feature quantities of the |ongitudinal

accel er atjn@eAat& &hd /hbhg | ateral accel eration data, the bound behavi or

4. The vehicl e behavior analysis device according to claim3, wherein: the
situation data includes blinker data indicating working information on

bl i nkers of the vehicle; and

3. The vehicle behavior analysis device according to claim 2, wherein

the vehicle behavior specifying part specifies the vehicle behavior
indicated by the situation data as:

in a case where the feature quantity of the longitudinal acceleration
data is larger than the feature quantities of the lateral acceleration data and
the vertical acceleration data, the close call etc. behavior;

in a case where the feature quantity of the lateral acceleration data 1s
larger than the feature quantities of the longitudinal acceleration data and
the vertical acceleration data, the running on etc. behavior; and

in a case where the feature quantity of the vertical acceleration data
1s larger than the feature quantities of the longitudinal acceleration data and

the lateral acceleration data, the bound behavior.

4. The vehicle behavior analysis device according to claim 3, wherein:
the situation data includes blinker data indicating working
information on blinkers of the vehicle; and

in a case where in the situation data specified as the close call ete.
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in a case where in the situation data specified as the close call etc.
behavior, the blinker data is included, the vehicle behavior specifying
part specifies the situation data as behavior indicating sudden braking for
pul ling over to a shoul der of a road. 5. The vehicl e behavi or

anal ysis device according to claim1, wherein the feature quantities
of the respective pieces of acceleration data or the respective pieces of
angul ar accel eration data are standard devi ati ons of accel erati on wavef orns
i ndi cat ed bghasher rtéspdntlkicrelaphecascloficdcite! whitle e hdaia Pecifitnd pspecti ve
pi eces of angul ar accel eration data. 6. A vehicle behavior analysis
program i ngtaciftdd tig dteoimputieta 49bsRAPILr SBdkHiigk RMsleASraking forgddlihgat i on
data receiving part that receives at |east one piece of situation data of

si tuati on gafrao nehadidpgof gspedti ve pieces of accel eration data on

| ongi tudi nal acceleration, |ateral acceleration, and vertical acceleration
havi ng acted on a vehicle, and situation data including respective pieces
of angul ar acceleration data on roll angul ar accel eration, pitch angul ar

accel eration, angl Viawangl BhAL6ChBABLIOMNAY LG raaiLth ARihhe Wiedlegh e; and
a vehicl e behavior specifying part that, with use of at |east one relative

relationship amyg HeaLWr fuaHENd bf 8% R sp@ctri@% fldoue of 9&(%%1%@?3 PaAHNY

feature quantities of the respective pieces of acceleration a on the

I ongi t udi nHe REEELEF@H{cRBs of Qﬁgmtr%{c@éleg&ggh%% i,08 'sta?rﬂgalldhfev’{ ibheat

acceleration in the received situation data, and a relative relationship

anong f eatyglAUaBh whestofths iHGHERPEF thY fe Y RERS b ANGYAL15GEL e ati on

data on the
data or the respective pieces of angular acceleration data.

6. A vehicle behavior analysis program instructing a computer to
comprise functions as:

a situation data receiving part that receives at least one piece of
situation data of situation data including respective pieces of acceleration
data on longitudinal acceleration, lateral acceleration, and vertical
acceleration having acted on a vehicle, and situation data including
respective pieces of angular acceleration data on roll angular acceleration,
pitch angular acceleration, and yaw angular acceleration having acted on the
vehicle; and

a vehicle behavior specifying part that, with use of at least one
relative relationship among feature quantities of a relative relationship
among feature quantities of the respective pieces of acceleration data on the
longitudinal acceleration, the lateral acceleration, and the vertical
acceleration in the received situation data, and a relative relationship among

feature quantities of the respective pieces of angular acceleration data on the
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roll angul ar acceleration, the pitch angular accel eration, and the yaw
angul ar acceleration in the received situation data, specifies vehicle
behavi or indicated by the situation data. 7. A drive recorder conpri sing:
a situation data receiving part that receives at | east one piece of
situation data of situation data including respective pieces of

accel eration data on | ongitudi nal acceleration, |ateral acceleration, and
vertical acceleration having acted on a vehicle, and situation data

i ncl udi ngoll esygetdi yeepirecies, tie prigulhagudocedceteatiion, dadaheyamol | angul ar
accel eration, pitch angul ar accel eration, and yaw angul ar accel erati on
havi ng aehgdlaomdchErughhdhehe anckived situativehiath esjreldns whislpéehbyiorg part
that, with use of at |east one relative relationship anong feature

quant i ti esdiofteal beklad skitaatiehatatanshi p anong feature quantities of the
respective pieces of acceleration data on the |ongitudinal acceleration,
the |l ateral acceleration, and the vertical acceleration in the received
situation data, and a relative relationship anong feature quantities of the

respective pi eGea dfivangulbdsr acggtienati on data on the roll angul ar
accel eration, the pitch angul ar accel eration, and the yaw angul ar

accel eration ip difigitiecéhteet ceivin@bhentigatrcespeai lléas omhiisteobehavi or

i ndi cated by the situation data.
situation data of situation data including respective pieces of acceleration
data on longitudinal acceleration, lateral acceleration, and vertical
acceleration having acted on a vehicle, and situation data including
respective pieces of angular acceleration data on roll angular acceleration,
pitch angular acceleration, and yaw angular acceleration having acted on the
vehicle; and

a vehicle behavior specifying part that, with use of at least one

relative relationship among feature quantities of a relative relationship
among feature quantities of the respective pieces of acceleration data on the
longitudinal acceleration, the lateral acceleration, and the vertical
acceleration in the received situation data, and a relative relationship among
feature quantities of the respective pieces of angular acceleration data on the
roll angular acceleration, the pitch angular acceleration, and the yaw

angular acceleration in the received situation data, specifies vehicle behavior

indicated by the situation data.
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