1 DESCRI PTI ON MOVEMENT PATH SPECI FI CATI ON DEVI CE AND MOVEMENT PATH
SPECI FI CATI ON METHOD AND PROGRAM 5 TECHNI CAL FI ELD [ 0001]

The present invention relates to a movement path specification device
installed in a vehicle, etc. and confi g]ured to specify a novenent
path of the vehicle, a novenent 1(]%% ﬁﬂq \fication nethod, and its
pr ogram Priority is clainmed on Japanese Patent Application
No. 2011-242144, filed Novenber 4, 2011, the content of which is

i ncorporated herein by reference. BACKGROUND ART 15[0002] A car

navi gation device installed in a vehicle, etc. neasures a current

| ocati on of aM@HﬁMI%N'ByAFFHO%DEﬁI%CATEQEMI%I%NDSMMMENEMHted

froma d obal Positioning System (GPS) satellite and specifies a road
on whi ch the vehi cl e i sSEECHIOGATION MEEHOMANThRROGR AMYVI gat i on
device perfornms a process of specifying a virtual |ocation
20corrgesponding to a real current |ocation of the vehicle on the
specified road of a map displayed on a screen of the car navigation
device and indicating a mark repﬁ?@f‘lﬁt{d}ﬂﬂﬁlﬁﬁ current |ocation of the
vehicle at the virtual |ocation, RI o, technol ogy for

i ndi cati nﬁ) tozﬁ current | ocation on the map out put to the display
screen is (9 | osed in Patent Literature 1.

The present invention relates to a movement path specification device installed
in a vehicle, etc. and configured to specify a movement path of the vehicle, a movement
10 path specification method, and its program.
Priority is claimed on Japanese Patent Application No. 2011-242144, filed

November 4, 2011, the content of which is incorporated herein by reference.

BACKGROUND ART
15 [0002]
A car navigation device installed in a vehicle, etc. measures a current location of
a vehicle by receiving a transmission signal transmitted from a Global Positioning
System (GPS) satellite and specifies a road on which the vehicle is currently traveling,
The car navigation device performs a process of specifying a virtual location
20  corresponding to a real current location of the vehicle on the specified road of a map
displayed on a screen of the car navigation device and indicating a mark representing the
current location of the vehicle at the virtual location, etc.
Also, technology for indicating the current location on the map output to the
display screen is disclosed in Patent Literature 1.
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2 PRI OR ART LI TERATURE PATENT LI TERATURE [0003] [Patent Literature I]
5Japanese Unexam ned Patent Application, First Publication No.

2008- 134187 DI SCLOSURE OF | NVENTI ON PROBLEMS TO BE SOLVED BY THE

| NVENTI ON [ 0004] 10l ncidentally, a tol 12is coll ected usi ng a charging

met hod ca r ey or charging the toll according to a road
t hr ough wh#ﬁ(ﬁRﬁﬂ@ghﬁg#@ﬂggﬁact ually passed or a distance in Europe,
Si ngapore, or the like. In the road pricing, a novenent path is

speci fi edPﬁEEEEIJEEW&ﬁEi oning result of the vehicle according to a

signal received fromthe GPS satellite and charging, etc. are

per formed[&3brding to a travel distance in the 15 novenent path.

[ 0005] Here, the technology of the car navigation device of
the abovefmgstLite@atuPajent Literature 1 is technology for accurately
mappi ng the current |ocation of the vehicle on the map and di spl ayi ng

the mepping resphbn &Y helhiifiihed PReAN&FpIRh S FritsPRebIchtich RbAIWR- B4 187

DISCLOSURE OF INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0004]

10 Incidentally, a toll is collected using a charging method called road pricing for
charging the toll according to a road through which a vehicle has actually passed or a
distance in Europe, Singapore, or the like. In the road pricing, a movement path is
specified based on a positioning resuit of the vehicle according to a signal received from
the GPS satellite and charging, etc. are performed according to a travel distance in the

15  movement path.

[0005]

Here, the technology of the car navigation device of the above-described Patent
Literature 1 is technology for accurately mapping the current location of the vehicle on
the map and displaying the mapping result even when a branch of the road is a branch of

20 asmall angle. However, there are cases in which it is erroneously determined that the
vehicle is located on another road on which the vehicle does not travel when the
movement path of the vehicle is calculated by such a car navigation device and the
movement path is used in charging calculation of the road pricing. In this case, the
calculation of a toll for charging using the erroneous path as the movement path is likely

25  to be performed and highly accurate toll calculation is difficult.



20a smal | angle. However, there are cases in which it is erroneously
determ ned that the vehicle is |ocated on another road on which the
vehi cl e does not travel when the novenent path of the vehicle is

cal cul ated by such a car navigation dev ce and the nmovement path is
used in CE@(@ ng cal culation of the road pricing. In this case, the
cal cul ati a toll for charging using the erroneous path as the

novenment path is |i kelg, 25to be perfornmed and highly accurate toll
cal cul ation is Heter proigct of the pretsn} mughtzon ig o pgyikls @ ragvemeat paths ent
invention is to provide a novenent path specification device and a

nmovenment ppecHicspier d¢vicanidonmaesnend pethspediBcasfonagthodeppable of solving the
above-descri bed problemand its program 5 MEANS FOR SOLVI NG THE
PROBLEMS h@-desdribedpriehlehandétbpmggathhe af or ementi oned obj ect,
according to the present invention, there is provided a novenent path
speci f4 cati on device including: a novenent path 10output unit
configured to output identification information of a road included in

any esti W@&ﬁﬁ@@hggﬁﬁhraﬁn@r?g%éﬁg ot her than that determined to

be outsi de a novenen esti mated novenent path
i nformati &R) idml uding the identification information of the road
r epr esent 8 he novenent path of past estimation

In order to achieve the aforementioned object, according to the present invention,
there is provided a movement path specification device including: a movement path
10 output unit configured to output identification information of a road included in any
estimated movement path information other than that determined to be outside a
movement path among the estimated movement path information including the
identification information of the road representing the movement path of past estimation
as the identification information of the road representing an established past movement
15  path,
[0008])

According to the present invention, in the above-described movement path
specification device, the movement path output unit specifies the identification
information of a continuously included common road as the established past movement

20  path within the estimated movement path information other than that determined to be
outside the movement path, and outputs the identification information of the road
representing the past movement path.

[0009]
According to the present invention, the above-described movement path

25  specification device includes: a road information specification unit configured to specify



as the identification information of the road representing an

establ i shed past novenent 15path. [0008] According to the
present invention, in the above-descri bed novenent path specification
devi ce, the novenent path output unit shecifies the identification
information af .a continuously i.ncluded commop road as, the. establ i shed
past | move RAdINEAeT AL Io¥tigh v 88 Frigh @RE SV e OB GRS et o
other than that determined to be outside the novenent path, and,

out put s t Hevipeiesma eandidate fona cwigK mavepsniopati:iia csbmated apvenent lopdfionhe
past novenent path. [0009] According to the present invention, the
above- descompadtionwanhentfigpedho sédqueotally cohgrutatstiomteait mevdnoeanaidcations from
within an error range froma current |location of its own device as a

candi dat e ph®Endpofilt CIoBEY: tdM¥ RUEBt 16@itbNH 0ARa&SiodBf & darliIfd N thd @ffht ON
conputation unit configured to sequentially conmpute estimted

nove

' : A _ ) ' :
on each 1 SayeneRRul SRERRG, MERA Hrofh AR belBekioR (AR inE 26 Phiite
by the roagd,.infornation specificatiop uni.t. accor.di t 0 passaqge_of
0T e basedt e Lo e v bt e Vohitle SRR REanR BT EE AdRecine o
devi ce according tg the passg'%e of time; a next path road_information
speci fi cathediassage of timss 7 Bext pathrgad wdemyajion secilicagion Hpig comfiguss foppecify
whi ch the estimated novenent |ocation conputed for the road
i nf or mat i the repéoiféinetiobyn whighrthaebtinmatest mavdnoant dgetor caraputedhiou i road
first approaches anot her 10endpoint of the road information and
speci fy t ompaidnispéaficdby the reahnineginadon spdelfatiodnit first approaches another
10 endpoint of the road information and specify the road information connected to the road
represented by the road information as the candidate for the next path; an estimated
movement path information generation unit configured to specify the road information
connected to the road information specified by the next path road information
specification unit as the candidate for the next path from among the road information
15  specified by the road information specification unit as the candidate for a current
movement path and separately generate the estimated movement path information in
which the identification information of the road included in the road information and the
identification information of the road included in the road information specified by the
next path road information specification unit as the candidate for the next path are
20  associated for all the road information specified by the next path road information
specification unit as the candidate for the next path; and an out-of-movement-path
determination unit configured to determine the estimated movement path information in
which possibility of the candidate for the movement path is low among generated

estimated movement path information as the estimated movement path information

25  outside the movement path by setting the road information specified by the next path



represented by the road information as the candi date for the next
path; an estimated novenent path information generation unit
configured to specify the road information connected to the road

i nformation specified by the next path Yoad i nformation speci fication
unit as the .capdidate for. the next path f agon he road .

't or mat | B BB s h MR gl T BRIt P BB sandiee ot
the candidate for a current npvenent path_ and separately generate the
est i mat ed MFPERBHNOYRGNL Pﬁtiléflﬁﬁ%ql@ﬁﬂﬁlﬁ’ REROERINZHEO¢egess (of }/heceéflmwd
information of the road included in the road information and the

i denti f i cawvementipeationtcompuiation heit,thekxt pethudadiinfermatien spesdfication unit,
informati on specified by the next path road information specification

unit as t bhed therdiitiatd nicvemeiepatteiforpation geeera@masici ated for all the
road i nformation specified by the next path road information
speci f4 cafaapjunit as the candidate for the next path; and an
out - of - novenent - path determ nation unit configured to determ ne the

estimated nove Lf i ' ' ssl bl it
candi date for tReoBDEe b BERR et BbkEaEaEh ek aRnshi By
novenent path.informatign as the estimated novenent path.infarmation
250ut si de“R% 1%9%%%?'3»3%%“%& dReyeRtynt Pih ifqEnation geheet FhuheRmAY ey
by the next path 5 road infornation specification unit as the

candi dat ecftonatedhbkeliged phthe read infsmationisneatiedfas the qsadidaterfena curssnément
path and sequentially perform ng processes of the estimted novenent

| ocati on cowvpmt@tgadnusing 4t ledsha lavation @at dn extad ingndimectied incareal space of the
specification unit, and the estinmated novenent path information

gener g i Ovadnhdluderl iR bbad informaNoaRpelifgd sathé badidaeSRNthd diivRAt i on, in
t he above-descri bed novenent path specification device, the estinmated

oL TED A O S S PO RO R e b
UL TR B o S8 S AT SR B ER B
O T O B eatlon information O the 1oad tnclided i the Toad information specified as the
candidate for the current movement path in the estimated movement path information,
15  and the movement path output unit specifiecs one piece of the estimated movement path
information based on the estimated likelihood from among the estimated movement path
information other than that determined to be outside the movement path, and specifies
and outputs the identification information of each road included in the estimated
movement path information as the established past movement path.
20 [0011]
According to the present invention, in the above-described movement path
specification device, the movement path output unit specifies the estimated movement
path information in which the estimated likelihood having a highest value is recorded

among the estimated likelihood recorded in association with the identification

25  information of recently specified roads included in the estimated movement path



novenment path and the | ocation and a traveling direction in the real
space detected by its own device, and associ ates and records the
conputed estinmated |ikelihood and the identification infornmation of
the road included in the road i nformati®n specified as the candi date
for the current, novenent pat stimat ed novenent path

i nf or mat | mfom%@ﬁ&th%@%ﬁgr@mmﬁﬁpﬁo e pjyatde i mowurey prBoatipepifist e
of the estimted novenent path information based on the estimated

| i kel i hooand p@putatmigentifisatien infemeation sl exrbrioapamchided inthegstingiedt her
than that determ ned to be outside the novenent path, and specifies
and out putvtient heninfdrnzativn antherbiabhisicd pastafovement patiad i ncl uded i n
the estinmated novenent path information as the established past
novenent 1I2 20[ 0011] According to the present invention, in
t he above- descrl bed novenent path specification device, the novenent

path oyt put uni b oSREGLTS AR S CRLLIRHCR ADNETRAL AR HOVAERIAN |1

whi ch the estinmat aV|ng a est va ue i's recor

anmong the estinmate | i hood r &9’ ssoc at i on .w

onti 11 CSRSCUIBER pFta Bvarery Sebiumy: SR RReisd b oRubalehiithanent
the estimated novenent path 6 |nf ormat i on ot her than that determ ned

to be out prdnformatinnismdrich haddentifisetionyiaiarmptien aige sadjnpwy frome another
identification informati on of each road included in the estinated
movenent Mdeibe isrEanrdet dasahe Bentifieatios irfbimatfmd pastentip speceind toad hmong
[ 0012] 5According to the present invention, in the above-described

movenent ﬂl’i:tditlﬁﬁ%@rﬁ(hféﬁiehﬁphtﬁlﬁﬁbﬁﬁatldlhﬂldfmmtdemhmedwd) pébutdiietthe
specifies the estimated novenent path information in which the

identydi Ci’Hdv@ ehmc?e ﬁ{zﬁ{;s&elf% ah&% Aadné me%féaﬁlemlﬁeﬁmﬁ;n AL RS

recorded as Ication rnformation of a recently specifi

et or m ol 0%8 sty Ve\f%%l%{%viﬂﬁéHﬁbfﬁéa?lﬁﬂ%tr%”csﬁé“ﬁﬂd@?%@%mt

outputs the identification information of each road included in the
est i mat edPABvenent path information as the established past novenent

path. [0013
[0013]

According to the present invention, in the above-described movement path
15 specification device, the movement path output unit specifies the estimated movement
path information recording estimated likelihood having a highest value among the
estimated likelihood recorded in association with the identification information of the
road included in the road information specified as the candidate for the current
movement path a predetermined number of times earlier among the estimated movement
20  path information other than that determined to be outside the movement path, and
specifies and outputs the identification information of each road included in the estimated
movement path information as the established past movement path.
[0014]
According to the present invention, in the above-described movement path

25  specification device, after the identification information of roads specified as the



According to the present invention, in the above-descri bed novenent
pat h 15specification device, the novenent path output unit specifies
the estinmated novenent path information recording estimted

| i kel i hood having a hi ghest val ue am)ng—’r the estinmated |ikelihood

recorded i ssociation with t.he identjfication_ informti of the
g i ot EURERRRE bR MRSsHb kel oS e nB Rl pal PR b Aehmin®S s
the current novenent path a predeterm ned nunher of tinmes ear]ier
anong t he CYRPHELGRNPRIPE fisdenidicatom nformatinn of Bis rerdiepressidinedthat
determ ned to be outside the novenent path, and specifies and outputs
t he i dent estaldishedpask mfoyementipath againeaben the adentificatinnduformatidreofgbe roadt ed
novenment path information as the established past novenent path.

[ 0014] recorded in moACeodidlyregtimatet! Mtovemeaeith infv@itionAamony the@itput road
above-descri bed novenment path 25specification device, after the

i denti§i CatehfNcdtthahfRhhRh 9hof QALRteAPRth theSdemTidhfien inforfstish bF ghed

past novenent path is output, the novenent path output unit

h
determ ne t - ' i fd ' i.nto i on of
theroad TebRelTRlTeoR bl b ERh YRR P R
the identjfication information of .the.road recorded jn t .recently
esti mat edi%‘i}%‘?@ﬁ?%@ﬁ ﬁéqnﬂhs@%lpﬁmam@qu%e%w59&38 ﬁrg)cgﬁ(?ed 1 newly
S5identification information is not consistent with the identification
i nf or mat i specifiedgoadivieraation road recorded in association with
| ocation information close to a current |ocation anong the

i dentificflléh i nformati on of connection roads included in newy
specified road information. [0015] 10According to the present

i nvenig on, ther &ctsididbQy tHgHeRnOi0&RDAI MereTe bRRcala RofmyaEREthdIalh
specification device, including: outputting, by a novenent path

Cnt or mat | ievEned FuTTHEEMENorP A AEfdie? Bhipfin8i) £ roverEl el Gitpdio"
i nf tion th h det ined.to.be,.outsid t th
o 0B B L S TR B RSB e R

identification information of the road representing the rmver_renéogzeath

of past ebiciudsd ipanyestimated mayement path infarmafiosotegritan that deframingg

representing an established past novenent path.
outside a movement path among the estimated movement path information including the

15  identification information of the road representing the movement path of past estimation
as the identification information of the road representing an established past movement
path.

[0016]
According to the present invention, in the above-described processing method,

20  the movement path output unit specifies the identification information of a continuously
included common road as the established past movement path within the estimated
movement path information other than that determined to be outside the movement path,
and outputs the identification information of the road representing the past movement
path.

25 [0017]



[ 0016] According to the present invention, in the above-described
processi ng net hod, 20the novenent path output unit specifies the
identification information of a continuously included comon road as
t he established past novenment path withn the estimated noverment path

information other than that determ ned to pbe outside the novenment
path, and out pu cqrﬁlélgitagrﬁnr?%eeawaﬁlqnnﬁ*araﬁa‘fq-%c%'?edmecqs&laa method

representing the past novenment path. 25[0017] 8 According to the
present i nug.nﬁeismpmﬁh@g,@tsvweadj@ﬁ@rmm@a spacifteation poit pEthgaaoverentipatk -
specifying, by a road information specification unit of the novenent
pat h speckpdcifitation deldvd, cead infoachaiion aranfetition vathimah exadt fange b curent
error range froma current location of its own device as a candi date

for a cur (RAtioMBMEHM dBaédlas SAMURRIC B 4 ¥urberf HRYIEAGDat) be@Rntially
estimated novenent [ocation conputation unit of the novenment path

speci ficat,] Vi i I . i
ol osest "t SoRuiE bf Bn oS ERMENcHRHINERbn BEBLRAGR LT MO RRVERPATIAR,
current novepent. th specified by the road | nformati.on specification
uni t accolBRCHIFAEN ARdsd Guasied martBEdacans AT SREPRNEAIG O dRE &
vehicle including its own device according to the passage of 10 ti ne;
speci f yi nguirgsi} lecafei N fRHTORG &, ISR HAHE (&S

i fyi enf legati hropdafithe saeshidate fanheparant mexemen nat weeified ki
novenent path specification device, the road information in which the
est i nmat ed thrreedrinforn atioa tspewifigatiop uh i dcdonding bepaseaat of nifrer eaed oma
specified by the road information specification unit first approaches

anot her epgRemeht ditatde o icldihauiRkiitRpwandtviRectdrilingdo tHeepakRge of
i nformation connected to the road represented by the road information

as thgy caggied ﬁ%e%*f%ré Ofy 4 H&t@ﬁﬁtrog@mém%%ﬁ is@é@tif}f]t%tiopl’mﬁl%f %tl‘il&%}l%qt path

nmovenent path tion generation unit o nmovenent pat
speci fication.devige,. the road dnformation nnected . to the roa
P or mat | SRECTHEERS fidvict, % et s g oI T IR i hSeiRar  on
unit as the candidate faqor the next path fromanpng the road. . )
i nf or mat i 6AMBYHEE f9ritBeirazy inteEmatinisorrified huflicgRad Péemation sPelicakrn ugd
the candidate for a current novenent path and 20separately generating
the esti miirgdpprovehes anothertdmdpoinbeinthe rend informaiernandrgecifying the road
information connected to the road represented by the road information as the candidate
15  for the next path; specifying, by an estimated movement path information generation unit
of the movement path specification device, the road information connected to the road
information specified by the next path road information specification unit as the
candidate for the next path from among the road information specified by the road
information specification unit as the candidate for a current movement path and
20  separately generating the estimated movement path information in which the
identification information of the road included in the road information and the
identification information of the road included in the road information specified by the
next path road information specification unit as the candidate for the next path are

associated for all the road information specified by the next path road information

25  specification unit as the candidate for the next path; and determining, by an



identification information of the road included in the road

information and the identification information of the road included
in the road information specified by the next path road information
specification unit as the candi date for? the next path are associ at ed

for all the road informatjon specified t he next path.road .

ot o at | Bi-ofaEpw AR SRS o AL A aRFL B EHiAAE povi phe
and determ ning, by an 9 out-of-novenent-path determ nation unit of
t he novenesitmased mokgaent pribnfosmatien ingehich pessiility o thsrandidaieder theat h
informtion in which possibility of the candidate for the novenent
path is | owvemenigatendowangng genanaite dstimaredmavermpent pathrifiormatioross the
the estinmated novenent path information outside the novenent path by
setting tbginfabmbiarhait pathi ioforimpeai bitside the hdenikakpathdY Bettingche road
information specification unit as the candidate for the next path as
the candi ddigh shOsricHy BRhcABLAIRAN iFBihaRAdpESAURRAllY the
perform ng processes of t'he estimated novenent [ocation conputation
unit, the th road jnf ' (L ' Lt he

oot at ea NOatER HRACohR oF IR FARRERELE bR A Pt BRE
According to the present invention, there i.s provided a program for,
causi ng aS%ﬁ‘ﬁL@é(rpe PIEI SR TE Og%ﬁsglﬁé@ﬂm‘g’ﬁﬂ% O%W&Q‘Tg’&taﬂon unit,
function as: a novenment path output neans configured to output

i denti fi cHicingkt path ooadenfoonatiin weeidigatidniolity gedithe gsténgted srovpmertdath
nmovenent path information other than that determ ned to be outside a
15 novenentforpetion gemeratidrheniest i mat ed novenent path i nformation
including the identification information of the road representing the
novengnt iR of past estimation as the identification information of
the road representing an established past novenent path. [0019]
20According to ; j Ll - | r.am
t he novenent pa}t\E&(gul?' ga‘?%@éﬁéﬁ@%@? P’e@el{eﬂgpl glkr(;:t9 iaﬁjﬁ @%‘? #gﬁPCHS&% a

information of a continuousl . . . .
computer of B movenien paﬂll specification device to function as: a movement path

output means configured to output identification information of a road included in any
estimated movement path information other than that determined to be outside a

15  movement path among the estimated movement path information including the
identification information of the road representing the movement path of past estimation
as the identification information of the road representing an established past movement
path.

[0019]

20 According to the present invention, in the above-described program, the
movement path output means specifies the identification information of a continuously
included common road as the established past movement path within the estimated
movement path information other than that determined to be outside the movement path,
and outputs the identification information of the road representing the past movement

25  path.



i ncl uded common road as the established past novenent path within the
estimated novenent path information other than that determ ned to be
out si de the novenent path, and outputs the identification informtion
of the road representing the past noved€nt 25path. 10 [0020]

Accordi ng 60? he present invention, the above-described program
causes t h& erput er to function as: a road information specification
means configured to specify road information at a |ocation within an
error range froficeprdingriefhc preseat ingention, theqbavidecresd pregias eguses the
candidate for a current novenent path; an estimted novenent | ocation
conput at i oompetent fonetidangur & chatl onfeematénmt spatifiyatonmpene cesfigured ©dpecify
novenent | ocations from one endpoint closest to the current |ocation

on each read ifforRatastizdatRichGritHilen 6461 @Ake BV RMenPRERIHIREGHsfomed
by the road information specification neans according to passage of

Lime_basedep, & MOMAMRR fof h ShAH S enfint/ B Ghstiled dhimch1o8ibn
devi ce 10according to the passage of tine;, 'a next path roa
infornmati on specification.nea configured to. speci the ro .

| or a1 GAMPRA] TRASEMEET R SR ANERE PP A eBRoPBionS e
road i nformation specified by the road information specification
nmeans fir SOMsQKreadppaEClasist wehe evem losation on rchregthol ;eandidate fohthgnd
specify the road information connected to the road represented by the
road i nf ocwstntorvamentatic spedifosthy thérdadinforreatienapepéicitjonancass acenadiog
novenent path informati on generation neans configured to specify the
road i nf orgwpdsiapr of dinfekedion @ nidvemesalistire@f ABhieR ingladinkiig dwhydeyire
next path road information specification nmeans as the candi date for

the next padoRdihg RIhe PRAGed Bﬁtirh&%éxﬂgﬁh v5dd AMbrREe {petichiod Meadsoad

information specification nmeans as the candidate for a current

novenent : - i . h
ot or mt | BP0 SREGRANE o R b T e TR S TR AR
included in the. road information and_t i.dentifi.cation information
of t he.  oSeMPHIEH TRTate T HETHSAD PRYIGFIEY MsToRbinEs piabgh BReCiratpR gRoans
path road information specification neans as the candidate for the
next pat hiigtéppiesdes anetaeriepdpeaint of the readdaformatanmeand specibpdeiredded by
the next path road information specification neans as the candidate
for the nexormmdioh;conmateairto 2l wad represanic e g e wad m{dmaiomas did cndnfe®ns
configured to determ ne the estinated

15  for the next path; an estimated movement path information generation means configured

to specify the road information connected to the road information specified by the next
path road information specification means as the candidate for the next path from among
the road information specified by the road information specification means as the
candidate for a current movement path and separately generate the estimated movement
20  path information in which the identification information of the road included in the road
information and the identification information of the road included in the road
information specified by the next path road information specification means as the
candidate for the next path are associated for all the road information specified by the
next path road informatton specification means as the candidate for the next path; and an

25  out-of-movement-path determination means configured to determine the estimated



11 novenent path information in which possibility of the candi date
for the novenent path is | ow anong generated estinmated novenent path
information as the estimted novenent path information outside the
movenent path by setting the road infodhation specified by the next

ath road informtion ecification a t he .candidate for the
Bnext | pat FIOXEMEHDAERGTEREEN IR hicR QORMI AL thoERERIE 19511 rapgment bath

sequentially perform ng processes of the esti mated novenent |ocation
conput at i HrioWeEEE geperaed estipated mayamentifal infermetion pedicfeplimatedn

means, and the estimted novenment path information generation means.
10 EFFECT®o@EmaitifpatiNviEdiiiatbh poeidlt the movemenApeaihrbyi satjingohd toad prfeseation

i nvention, a novenent path on which a vehicle has previously travel ed

can be acgssciicd by thOADH path rodd BifbriatatiblE 36 flhtiGhin{etmsT AEh ORMA MFor the

[0022] Fig. 1 is a block diagramillustrating a configuration of a

; 29K ; h . on
MOV EeMmed .Hé&%tafhg‘ﬁf%h%:{:@ﬂdf@‘fog&%&%ﬁe%ﬁ&&ﬁé&gpﬁtﬂ aftd S&ﬂga lﬁ%}fo%m €

present inve I's a diagram strating or mat i"on
stored by _a nmm a storage 20unit. . Fig. 31is first .di agram
I ust r ot PGSR S3b7 B Gethni dasatinn eomaitiiln Briafy et rodd
Fig. 4 is a diagramillustrating a processing flow of the novenent

pat h speciMP@ERatiop §peralisation megps, gnd Hie estigated maqvegieaypatlinipImaionat i ng a

processing outline of a road infornation
generation means.

10 EFFECTS OF THE INVENTION
[0021]
According to the present invention, a movement path on which a vehicle has

previously traveled can be accurately computed.

15 BRIEF DESCRIPTION OF THE DRAWINGS
[0022]
Fig. 1 is a block diagram illustrating a configuration of a movement path
specification device according to an embodiment of the present invention.
Fig. 2 is a diagram illustrating road information stored by a map data storage
20 unit.
Fig. 3 is a first diagram illustrating an estimated movement path information
data table.
Fig. 4 is a diagram illustrating a processing flow of the movement path
specification device.

25 Fig. 5 is a first diagram illustrating a processing outline of a road information



12 specification unit. Fig. 6A is a second diagramillustrating
the processing outline of the road information specification unit.
Fig. 6B is a second diagramillustrating the processing outline of

t he road 5information specification uni®. Fig. 7 is a second
diagramillustrating the estimted novenent path information data

t abl e. speciffgajon giif.s a di agramillustrating a processing outline of
an out-of -novenent-path determ nation unit. 10Fig. 9 is athird

di agram i | | ust r Bigi 64y it hecoend dimgtasdilivetraimgthe patchssing antlinet dfdhe tat a

t abl e. Fig. 10 is a first diagramillustrating a processing

outl i ne ofnfarniaeakpedifigich ualet put unit. Fig. 11 is a second diagram
illustrating the processing outline of the novenent 15path out put

i Fa 12 i : ; : : ; i
unit. Fig 'Plggts%h'é é%c@?@gﬁg{ﬁ_&ﬂ iliu%étfr%}tgeﬁrf%%én%; dﬁ?ﬁ%%f@ﬂe @il 1 ne

of the novement out pu _ ourth diagram
il ustg at }nr%gm%art\%n%gcclﬁga%loﬂ%nﬁutI ine of the novenent path output unit.

Fig. 7 is a second diagram illustrating the estimated movement path information
data table.
Fig. 8 is a diagram illustrating a processing outline of an out-of-movement-path
determination unit.
10 Fig. 9 is a third diagram illustrating the estimated movement path information
data table.
Fig. 10 is a first diagram illustrating a processing outline of a movement path
output unit.
Fig. 11 is a second diagram illustrating the processing outline of the movement
15 path output unit.
Fig. 12 is a third diagram illustrating the processing outline of the movement
path output unit.
Fig. 13 is a fourth diagram illustrating the processing outline of the movement
path output unit.
20 Fig. 14A is a diagram illustrating an outline of an effect of the movement path
specification device.
Fig. 14B is a diagram illustrating an outline of the effect of the movement path
specification device.
Fig. 14C is a diagram illustrating an outline of the effect of the movement path

25  specification device.



20Fig. 14Ais a diagramillustrating an outline of an effect of the

novenment path specification device. Fig. 14B is a diagram
illustrating an outline of the effect of the novenent path
specification device. Fig. 14Cis a diddramillustrating an outline
of the effect of.t nov t path 25specification devic 13

o 15a 1o a £ I hoATRG R daerit SR h et etk S Sube Fiagement
t he novenent path output unit. Fig. 15Bis a fifth diagram

i | | ustrat PAl OUHRL BRigcessi ng outline of the novenent path output unit.
5Fig. 16 is a diagramillustrating a processing outline during tunnel
travel i ng. FRREFERREDENBERINENTSati@Rh CARRYISNG @ifineTdfEhd MUENmEON
[ 0023] Hereinafter, a novenent path specification device according to
an enbodi pafitoulfeftinithe present invention will be described with
reference to the drawings. Fig. 1 is a block diagramillustrating a

confi gyration ofjet D& PYRERML ilIRGHH bdeb GRS bRndBYATLuRfg %l'ilg. to
the enbodiment. & 5 ° I E gl. 1, Pg??r?eﬁceﬁés?gnnl r ept esents th
novenent path specification device. The novenent path specification

device 1, for exanple, is a device provided in a car
PREFERRED EMBODIMENTS FOR CARRYING OUT THE INVENTION

[0023]
Hereinafter, a movement path specification device according to an embodiment

10 of the present invention will be described with reference to the drawings.

Fig. 1 is a block diagram illustrating a configuration of the movement path
specification device according to the embodiment.

In Fig. 1, reference sign 1 represents the movement path specification device.
The movement path specification device 1, for example, is a device provided in a car

15  navigation device included in a vehicle or connected to the car navigation device via a
communication cable within the vehicle. The movement path specification device 1 is a
device configured to accurately determine a road on which the vehicle provided with its
own device has previously travelled.

[0024]

20 The movement path specification device 1 is connected to a latitude-longitude
measurement device 2, an acceleration sensor 3, a gyro sensor 4, and a vehicle velocity
signal output device 5 provided in the vehicle via a communication cable. In the
movement path specification device 1, information output from the latitude-longitude
measurement device 2, the acceleration sensor 3, the gyro sensor 4, and the vehicle

25  velocity signal output device 5 is input by an input unit 10 of the movement path



15navi gati on device included in a vehicle or connected to the car
navi gati on device via a communi cation cable within the vehicle. The
novenent path specification device 1 is a device configured to
accurately determne a road on which tHé vehicle provided with its

own device h reviaqus|y travelled. [0024] 20The mpvenent . h

opect 1 catRnalon denie | 4 oA aionetherbovameh bith deee T GHaPY gite T meludes
nmeasur enent device 2, an accel eration sensor 3, a quro sensor 4, and
a vehi cl ePieskséng ynitsiaga storaggtymits obia pomupicprian ek 4L, iamahéaty starage enitila,
a conmuni cation cable. In the novenent path specification device 1,

i nf or mat i amoabihfurmafiowspecifeatiai it i -dn@sigmbied enavemsnilr leoativh coenputatiofl,
the accel eration sensor 3, the gyro sensor 4, and the vehicle

25vel oci t yinft i1 9Nehex® BhlYbadBYdriRtion kfecitatibn it 285, dnBtateliniovkthed pdthe
novenent path 14 specification device 1. In addition, the novenent

pat h specifd i i o | i i .
i 155 AR RCARM Gk 1650 R AR i reSmltn 3 P17
information specification.unit 13, . an estinmated nmpvepgent |.ocat.ion
comput at | S OUH XTIt RAY SetErmitoRdn T Bof oy PERTPRRLT PRI, Bhi
15, an estinmated novenent path 5information generation unit, 16, an
est i mat edcHaRlishahmopamentinatostomss vait 30.drayachhicduesyrespgnse unit 21, and a
out - of - rovenent - path determ nation unit 18, a novenent path out put
unit 19, eontedtaiillil8hed nmovenent path storage unit 20, a paynent
request response unit 21, and a control unit 100. [0025] 10The
comuni cafdg@sjunit 11 is the processing unit configured to receive

i nformation from anot her device via a conmuni cati on network such as a

wirel ggs |ink. irfe bothgwithesh ﬁmpﬂisftﬂépl%?ﬁ@sgﬁkgrgit%oﬁﬁ%{)@ﬁt&feea%ﬁ tted

by a transm ssion device provided on a roadsi or 1 hformation

Lo o AR AT T LA e S R

data stor ?I? &isugrillgocl]il%eﬁt,s fc}rggansl]gl(e):,r 2? gignaﬂ ?}aglsngl(%tré]:i ibg%rtreacrilsr%%sﬁ)glo e\ericg%Povclj(?e;[da
on a roadside or information transmitted by an information distribution server connected
to a network via a wireless base station device is received.

15 The map data storage unit 12 is the storage unit configured to store map data
including road information for roads included in a map.  Although an example when the
movement path specification device 1 according to this embodiment includes the map
data storage unit 12 within its own device will be described, the map data storage unit 12
may be provided in an external device. In this case, the movement path specification

20 device 1 reads and processes information stored in the map data storage unit 12 via the
communication cable or the communication network.

In addition, the road information specification unit 13 is the processing unit
configured to specify road information of an initial time of a movement start serving as a
candidate for a movement path of the vehicle provided with its own device from among a

25  plurality of pieces of the road information stored in map data within the map data storage



including road information for roads included in a nmap. Although an
exanpl e when the novenent path specification device 1 according to
this enbodi nent includes the nap data storage unit 12 within its own
device will be described, the map data1§torage unit 12 may be

provi ded in. external device. In this. case. the novenent path
specificaPP%ﬁﬂfaﬁgJWé h{m?gghgngﬁmB?%%@ggégnﬁ%?ornation stored in
the map data storage unit 12 via the comruni cation cable or the
communi catf®a] net wor k. In addition, the road information
specification unit 13 is the processing unit configured to specify
road i nfor mat i ol adiditiom, theiesiimbtedinmeyeofenblopaticsroonmputtianungddvs thg as a
candi date for a novenent path of the vehicle provided with its own
devi ce fr processipourdt cdpfiuiredlté tympiite pilésaeisn Of the Rpedifaicrohd infomedtionased
stored in map data within the map data storage 15 unit 12 based on

i nformati gn taPRHg SR diitge i nput unit 10. [0026] I n
addition, the estimted novenent |ocation conputation unit 14 is the

processi ng unit,; coptigu t. i .0 the i fi .
road i nformati o]r{1 Egd(gllflsﬁe ’@%ﬁ’%ﬁ%@@@#&ﬁ%’& %ﬁ@%ygﬁfﬁg%ﬂ&n J}ﬁ't I%%%ernf) r%gessmg
addition, the next path road infarpation specificatiopn.uniit 15 is the
processi nan‘&ﬁ‘?ﬁr}‘eﬂi’é 'i%ﬂ?‘%!@ 'gﬁ)r%ﬁﬂéema?%s 88 2% &’F&P&‘ﬁfl?‘Bﬁorééﬁ’ Yot gats
t he candidate for the next path. In addition, the estinmated novenent
pat h i nf or mat i ol aldifanathcsstimated mayement pash prferaeation ggnaraiian wohkG i§ihed
to generate the estimted novenent path information in 10whi ch road

i denti fi catdacessingninir comfigomed (o gactrdtOdie asbpated anivechehtypatin enform@dion in
information is associated and held in order of novenent path using

road igf oiviedhirefd fleBGfiddtiof idrhiteonend I8} RpfcaéntédBy therrb&NinfofREtE i
path or road information specified as the candi date for the next

h or At o s the he next -
W11 bo assorreaarf e R Ol oL ey BRb PR A R Rl SR he"

stores t hgal{d?&?e %o[r)tl‘?ef Cl.ltI‘I'Q‘.Ielt movement path or road information specified as the candidate

for the next path.  Although details about the estimated movement path information will
be described later, the estimated movement path information stores the road ID of the

15  road on which the vehicle provided with the movement path specification device 1 has
previously traveled or is currently traveling.  For example, when it is estimated that the
vehicle is likely to have sequentially traveled on roads A, B, C, and D, the estimated
movement path information generation unit 16 generates the estimated movement path
information associated and stored in order of road ID of the roads A, B, C,and D. In

20  addition, the vehicle is likely to have sequentially traveled on the roads A, B, C, and E
simultaneously when it is estimated that the vehicle is likely to have sequentially traveled
on the roads A, B, C, and D. In this case, the estimated movement path information
generation unit 16 further generates the estimated movement path information associated
and stored in order of road ID of the roads A, B, C, and E.

25 The estimated movement path information storage unit 17 is the storage unit



15road on which the vehicle provided with the novenent path
specification device 1 has previously traveled or is currently
traveling. For exanple, when it is estimted that the vehicle is
likely to have sequentially travel ed odroads A, B, C, and D t he
estimated nopyvene a i nf.or t|on eperation unit 16 ne tes t he
st i mat od CHINSHE SR e diH GRiarT St denalivn sengB by o warash
road ID of the roads A B, C, and D. In 20addition, the vehlcle IS
likely tomeae@egte@dbmfmmanyngmmcmw& herg apeciipcally, the estimated
simul taneously when it is estimated that the vehicle is likely to
have sequemivembhtypath merhmton gendnationoadis] 6Avri3s the, geaadtcd. estimatedinsoveaset
the estinmated novenent path information generation unit 16 further

gener at es phthen@erhhticH © dhd BRI mBadnhent PAATABHHALAIGAEE abie qi7 arrphereby,
stored in order of road IDof the roads A, B, C, and E. 25T

esti med edyXRNEHERY RAchehIBAh RbHRAIRRIAR A L stdrls gé ditifhaR h%a@ﬁlem

unit 16 configured to store the estl rrat novement pat orma Ion
generated b Ige estimated novenent path information generation unit
16. More Bf)%d'il a9y the estimated novement path information
generation unit 16 Wi tes the generated estimated novenent path

i nformati 6W2/b the estimated novenent path information storage unit
17. Thereby, 5the estinmated novenent path information storage unit 17
stores the esti aaddiionthermibof-privhmicnt-patindeteramnati@Ogirg 18 is the priopessing
addi tion, the out-of-novenent-path determ nation unit 18 is the

pr ocessi ngnit porfigeaf logleteelideahé edtmidit ot ditert phihiafopsan®y @oRMingpat h
information including 10 information about a road determ ned to be

out si f¢ t foHRHRAEBbuRALR] 85RARINED & Bt 84 nméﬁﬁﬁ%atﬁ’ﬁﬁllang the

information recorded on the estimated novenent path Infornatton

<t he pr b moypent PG Hah -Gl HERLrRE LB ot

road establfl shed as that ﬁoresentl ng a past novenent 15path usi ng
the esti nH@EHGDSHERE YikY- i nformation other than that including the

In addition, the movement path output unit 19 is the processing unit configured

to output information about the road established as that representing a past movement
15 path using the estimated movement path information other than that including the

information about the road determined to be outside the movement path.

[0028]

in addition, the established movement path storage unit 20 is the storage unit
configured to store the information about the road established as that representing the

20  past movement path output by the movement path output unit 19.

In addition, the payment request response unit 21 is the processing unit
configured to issue a payment request response according to a payment request from an
external device such as a charging device. The information recorded on the established
movement path storage unit 20 is stored in the payment request response. That is, the

25  payment request response unit 21 is the processing unit configured to control a process of



i nformation about the road determ ned to be outside the novenent
pat h. [0028] In addition, the established novenent path
storage unit 20 is the storage unit configured to store the

i nformati on about the road establishedlds that representing the 20

past novepent path out put t he no nt, pat h out put unit

o ¢ Do alepmgthihieodi b e BURTTY fiflee S ol 2D otheng
unit configured to issue a paynent request response according to a
payment r BETBEY r¢qussh has besiy iBpifa gergEating dhe prymmeRs requesh 5 PRG "é‘g\}‘ihéé the
The information recorded on the established novenent path storage
unit 20 i enfetmeatiod, ind tranemitipgrthetpaymguierstuesteppense fo Thaticd ef a payment
25paynment request response unit 21 is the processing unit configured

t o cont r okegaept@aQRBsioh sourde viaaldd a@nmnifiosticatundnl It ecor ded on the
establ i shed novenent path storage unit 20 when a paynent request has

been igiput, gengy alditish, IR REYINRAL 1 00ASIHRTrod8SRO NFE chiTurdl (BSohtd the

information, and transmtting the paynent request response to a

devi ce of t..r e r 1SS , L at .cation
ani 11, BB s BB R b P B G il T B ORI R
configured to.cantrol th rocessing units of the input ynjt 10, the
comuni cafPESHIGHPR “11‘1,1£=ttﬁ%€§t'6‘éa(§e wp ff%&tﬁ%aﬂ%ewwte&q B b the next path
the estimated novenent |ocation conputation unit 14, the next path
road i nf ofgpdtinepmatpacsperidigatianuni s thessstimgtedanevemenepatinovermationpat h
information generation unit 16, the out-of-novenent-path

det er m nagerenationiinitll®, tHehomt-obueivemtntpedtln ddtGouihgtion wirid 18, 12, mevwthdnh path
paynent request response unit 21. Also, a central processing unit

(CPU) 10f  aupaniit BY, aRd e 9 mhehirel it FRYGTFB Qhit PRt hARRBES tdritffploRessing
device 1 executes a program and therefore these processing units are

Cded vt bi . ht . el
BrOvEdod, Mk R} e SRR o AR RE R bAaH A BRI REN oxeoutes
e R R e e
devi ce has previously traveled and outputs a road ID of the road

r epr esent FRFGITi0RHORAEUER i shed past nmovenent path. More specifically,

t he m)vem[sont o ath specification device 1 specifies road
02

15 Then, the movement path specification device 1 provided with the processing
units and the storage units as described above estimates the road on the path on which the
vehicle provided with its own device has previously traveled and outputs a road ID of the
road representing the established past movement path.

More specifically, the movement path specification device 1 specifies road

20  information at a location within the error range as a candidate for a current movement
path based on at least a location in a real space of its own device from among the road
information including at least a road ID, location information including an endpoint in
the real space of the road, an extending direction, and an ID (connection road ID) of a
connection road connected to the road as the road information about a plurality of roads

25  divided by an endpoint or the road, a branch point, or a connection point.



20 information at a location within the error range as a candi date
for a current novenent path based on at |least a location in a real
space of its own device fromanong the road information including at

| east a road I D, location information ilBcluding an endpoint in the
real spacgq %f the road, an extending direction, and an I D (connection
road | D) 038] connection road connected to the road as the road
informati on about a plurality of roads 25divided by an_endpoint or
the road, a br ahcildguinnthe ragpvemendpath spgcslicapon device 896[00?!?30&)9 location | n
addi tion, the novenent path specification device 1 specifies the

| ocat i on infoatvhiofon®éndpomt eldgsd tmthechosmdbcation ilhtheaeai spade dfats atwinon
in the real space of its own device for the specified road

i nfor mat i geyigd R thel dpecikies AlddanforRb@s M Bhbi the MatSIE thfbrindtidg iRhRRAIiH tRd
road i nformation, and sequentially conputes the estimted novenent

| ocation | - - L J ' t]
accor di ng TS R B ERNER ekl oS ECrRAGY Ol ORERpORon
own deice.according to the passa f time. |In addition, the nmovepent
ot b specit e sadmprsa e saeheioad ESuAtn RHrOHETD Bif Resvagh P e
the estimated novenent | ocation conputed for the specified road

10i nf or mab#sed onjarmeveaispt disnes obifirwe feighagserding orthe pessageaef time.

i nformation, and specifies the road information representing the road
connect ed t o t hln alditem, dredpoientenopath lspecifiction dédeerhspaenfieagharoad
candidate for the next path. In addition, the novenent path

speci fi cajifoinArmiie VhichsheedtfmAsd beerh&adodatibe ompunted forthd sibcitizdtrbgl

| ocation information of the endpoint included in the road

151 nf 0 MBH QM 3R Hrd! a??rd%éhés%oﬁ@ﬁgir%ﬁﬂq? of @k roFinREMatiBR AN d 3p&tifidine

| ocation I nformation a close endpoint wmthin a predet’erm hed

di stance ];ora S nt r%%rersgn%%g'tﬂg Porag%%hﬁ)e%ted to the other endpoint of the road

information as a candidate for the next path.
In addition, the movement path specification device 1 specifies the road
information including the location information of the endpoint included in the road
15  information specified as the candidate for the next path and the location information of a
close endpoint within a predetermined distance from among the road information
specified as the candidate for a current movement path, and generates the estimated
movement path information in which the road ID included in the road information and
the road ID included in the road information specified as the candidate for the next path
20  are associated for all the road information specified as the candidate for the next path.
[0031]
In addition, the movement path specification device 1 determines the estimated
movement path information in which possibility of the candidate for the movement path
is low as the estimated movement path information outside the movement path among

25  generated estimated movement path information by setting the road information specified



specified as the candidate for a current novenent path, and generates
the estimated novenment path information in which the road ID included
in the road information and the road I D included in the road

i nformation specified as the candidatelfor the next path 20are

e e AL AU AR St

specification device 1 determ nes the estimted novenent path

i nf or mat i skAueRtially ReHopBig; eslimpted myvemeat logationamputabion et pash eoadnt
path is low as the esti mated novenent path information outside the
movenent pHomaionsgedbcajioncanaltestimetst invesdninaiie mforim gbiah Ilgenardiormat i on
by setting the road information specified 19 as the candidate for

the next path am ddagionaidim@tetehopath bfecofitatien ViR B 6BMLts RES foad MO
sequentially perform ng estimted novenent |ocation conputation, next

th 4o pman LS .
path roal 1ﬂcmdéﬂfﬁ¥‘&ﬁ3?é!sn§ﬁl?éa' rg% i téing athtﬁ’rﬂ‘gnﬁﬁfdn"ﬁ%ﬁéﬂhdﬁfm&rﬂ%%mﬁb?g? be

i nformation generation. In : nmovement path speci

device 1 qutpu the road ID 5 1in ded in.any estimted venent
pat h*1 nf opHsEafe BPfiue tal s Bl I et s SEs bR B R Eh
novenent path as the road ID representing the established past
movenent B . [0032] Alternatively, for the output of the road ID
representing the established past 10novenent path, the novenent path
speci fi ca{QOgﬁ] device 1, for exanple, specifies a continuously

i ncl uded common road I D as the established past novenent path within

the estinmated nAltemetivelpabhthe pugpuraf the folt etk picbaninghid estielishied pred t o
be outside the novenent path, and outputs the road ID representing

the pppt FRVENEBApaBRLRE mOVdRind Bhth\sBtdificdtidh detie ?UfoP bkanfle tspecifigpsl | D
representing the established past
continuously included common road 1D as the established past movement path within the
estimated movement path information other than that determined to be outside the
movement path, and outputs the road ID representing the past movement path.
Alternatively, for the output of the road ID representing the established past
15 movement path, the movement path specification device 1, for example, specifies one
piece of estimated movement path information based on estimated likelihood from
among the estimated movement path information other than that determined to be outside
the movement path, and specifies and outputs each road ID included in the estimated
movement path information as the established past movement path.
20 [0033]
Alternatively, for the output of the road ID representing the established past
movement path, the movement path specification device 1, for example, specifies the
estimated movement path information recording estimated likelithood having a highest

value among the estimated likelihood recorded in association with recently specified road

25 IDs included in the estimated movement path information other than that determined to



15novenent path, the novenent path specification device 1, for
exanpl e, specifies one piece of estimated novenent path information
based on estimated |ikelihood fromanong the estinated novenent path
informati on other than that determ ned20o be outside the novenent

pat h, and, specifies and out puts each _road, I D incluyded, jn.the .
Dot |t odbi DS e paTame PR and DRCES PrkowtarasrahaRanlny incdiid i then
pat h. 20[ 0033] Alternatively, for the output of the road ID

r epr esent Eftgnatetbmeseragntipsthidatosmetiones ibeesiablishedpast movamertaatt pat h
specification device 1, for exanple, specifies the estinmated novenent
pat h i nf or mat i oAltematvay,for thstoutpat efithk iréeel [Cheptséraingribe estdlilighespast
val ue anong the estinmated |ikelihood recorded in association with

recent |y gReembhtgsitl, #atmaRdnidnt Pﬁ!ﬁ'sy&ﬁﬂcdﬂ@mfd@@ic@ﬁ foﬁ*@iﬁﬁpl@{%ﬁ;@ﬂﬁ% theat h

informati on other than that determned to 20 be outside e novenent

path, and.gpegli f-]‘l%§el‘ﬂ&ﬂ pgﬁiﬂﬂatrﬁlaﬁ@ﬁ:ﬂ v(rlﬂt@ﬁ tHeQOichgI? I!‘lﬂ)ﬁlgg'bﬁn atnlaﬁdef device its

esti mat ed novenent path i nformation as e esta past novenen
pat h. |.ternatively,.faor t out put, of .the .road | D . .
Pept esent Fardias Bafnly sihsifilrotd Tl b e imaS w5 fmst asth infagppption
specification device 1, for exanple, specifies the 5estinated
novenent Baehthan that defermined tp bgewide te meysmentyathyand sppchssandtominuts
device is recorded as a recently specified road | D anong the

est i mat edeasbweadH? inshtded imfherestamated mutvhment fradinindforatatide e thei estatilishedbe
out si de the novenent path, and specifies and outputs each road ID

i ncluded pat dveemeht pai.ed novenent path information as the

establ i shed past novenent path. 10[ 0034] Al ternatively, for

the oyj pufgealyjthe road 1D representing the established past novement
pat h, the novenent path specification device 1, for exanple,

specifies the esgil . i i 1.0G: gt ed
el i hood havi AgeaE ey R A nPa! Be st D RbIP R EIRT el
recorded in associgtion with the road_ID included 15in the road

i nf or mat i BRVEPERnaf (heuoyqnent galispsaicatiop devise & uior sAMMNEWREHES Bt h
a predeterm ned nunber of tines earlier anong the estimated novenent
pat h i nf opstEdteshmeyenaent prdnfoaatioieresendingstimgtaddikslibenddeavingea highest
novenent path, and specifies and outputs each road ID included in the
est i mat edvatoy emeng theastimatef dikaklidocdneasdddnia assication stitdthe acad [Davelrded
pat h.

15 inthe road information specified as the candidate for the current movement path a

predetermined number of times earlier among the estimated movement path information
other than that determined to be outside the movement path, and specifies and outputs
each road ID included in the estimated movement path information as the established
past movement path.

20 Alternatively, for the output of the road 1D representing the established past
movement path, the movement path specification device 1, for example, computes the
output of the road ID representing the established past movement path again when the
road ID recorded in most recently estimated movement path information among output
road IDs after the road ID specified as the established past movement path is output is

25  not consistent with a connection road ID recorded in association with location



20Al ternatively, for the output of the road ID representing the

est abl i shed past novenent path, the novenent path specification
device 1, for exanple, conputes the output of the road ID
representing the established past novesent path again when the road
I D recorded. in nost recent| sti.mat ed novenent path.information
arong. out FersY dask K68 Pl B anpes SyRET A D1 RERBET ke
past novenent path is output is 25not consistent with a connection
road | D r &RESHIESTORGINEHEPRL i on with |ocation 21 information close
to a current |ocation anong connection road IDs included in newy
speci fi ed[(03&fl i nformation. [0035] Fig. 2 is a diagramillustrating
road information stored by the map data storage 5Sunit. The

road informati ORigSP & £iaiant masmﬁlgd@écﬁinﬁirﬁfaﬁ@@st@fﬂdtby]tﬂe irfip data storage
i nformation about roads represented in a map represented by nap dat a,

and inforpgtion such as road IDs of the roads, a location (latitude
and longitude) in a real space of the road, an extending direction,

and a connection, road.lD representing another connected.road i
TOstored rt i o nERaorhARTE bt EE DR PHE RN firation
represented by the map data is divided at a | gocation such as a branch
poi nt, a 3RO Teady rgseasnted dp a gppdpRressyicdtbygnan %zéaarmdnfaﬁaatwnrsaa'aaﬁ wads
al l ocated to each division road For exanple, the road on the map as

i |1 ustrat H¥s ¢frthErepds, 2 ogatiinyiagisetici and dor@itude)ds afreal spacerad st rohd,labl to a
road of 1D9 based on the starting point or the branch point of the

road or aextemding tireniopparmia @fmnactinhresd I agresdtiniOadmihel orireted oad ias
illustrated in Fig. 2, road information about the 9 roads fromthe

road of | Bhrddo 18 ottt hariRhohd 16 RRAAth 08 ridhercfRRBrS iy the HaRta i

unit 12. Then, a plurality of pieces of |ocation informati'on such as

| ocati on hﬁ;&[a@%?@d&g% s&ﬂ%%ﬁ?é&h%ﬁﬁ aaﬁ?ﬁlﬁg Bﬁﬁa@&ﬂa@%m@@&iﬁ}gﬂggr&a*&e

end point o ( inone vi'si‘on T oa resente _ road
D and an 8 ST R RoRRT B DS SIET 7% Ruh STt 0 5 22
ilfustrated in Fig. 2 is divided into 9 roads from a road of ID1 to a road of 1D9 based on
the starting point or the branch point of the road or a connection point of another road.
15 [0036]
In the road as illustrated in Fig. 2, road information about the 9 roads from the
road of ID1 to the road of ID9 is recorded on the map data storage unit 12. Then, a
plurality of pieces of location information such as location information of endpoints such
as the starting point and the end point of the road in one division road represented by the
20  road ID and an intermediate point may be stored as a locatton in the real space of the
road in one piece of road information, For example, for the road of ID1 in Fig, 2,
location information of a connection point connected to the road of ID2, location
information of a connection point connected to the road of 1D3, location information of

an intermediate point of the road of ID1, etc. are stored in the road information about the

25 road of ID1. Alternatively, location information of each point of a predetermined



road in one piece of road information. For exanple, for the road of
ID1 in Fig. 2, location information of a connection point connected
to the road of I1D2, |ocation information of a connection point
connected to the road of 1D3, |ocation2Znformation of an intermediate
point of the.rqad of IDl,. etc., are stored i.n the road information,.
Pout ¢ he BEingatwten oA sarnE o 2t v R AT SRR DO B
poi nt of a predeterm ned 22 spacing between endpoints such as the
starting P6iraed sermaienend point may be stored in the road
information. [0037] In addition, the extending direction stored in
the road [0B@lmation is an angle S5fornmed with a certain reference
direction. For exanple, when the reference direction is true north,
the extendi ng din &t Akt IHBE0 Rod li® fRtrbANnedrmAtiBR isdn @Plet he
road included in the road information is an angle of a straight Iine

connecs | ”ﬂ>frfn'38 wl'{?ﬁﬁé'hr&?h]%?er (ARLHAR! For 8§hrﬁ;§1§,| ﬁﬁé{ﬁg% Rae %(ﬂafﬁe%%n is©

t he point forne e reference direction. tion,

exanple, jn this enbadipent. l.ocation information of.a plurality of
o nbs  10BHe AT BEHGHAITE Heec R Envarghing SLE lesAiorth Eadhtsting joade
angle fromthe reference direction for the |l ocation infornmation of
the pl ur aimchydedsn Pisirpadinferpagan i apyasgle of asyraighp e somsstingthe iocaligpef)
In addition, because the road represented by the road ID is

connect edanasheripeintSndbeisanegnoed edjaemht toythe peint davhed Dathethel raferenceaodictction.
represented by the road 1 D3, the connection road ID2 and the

connect i om ddeitbn, B cxampky or thik casbodbgert oo Rini igformedch dRepluralithes poddtd
information including the road ID'. Here, the connection road I Ds,

for expnpbehedbsd ROihe t&leBlink QiSRRG AR b fhe LRSI HoRthk RERFABE | ON
of an endpoint of a side to which the road represented by the

connecti of; LA ek ToHABN btk RPthe! RTAHE S points may be stored in the road
information.
[0038]
In addition, because the road represented by the road ID1 is connected to the
15  road represented by the road 1D2 and the road represented by the road 1D3, the
connection road 1ID2 and the connection road 1D3 are stored as the connection road IDs
in the road information including the road ID1. Here, the connection road IDs, for
example, are registered in association with location information of an endpoint of a side
to which the road represented by the connection road ID is connected among location
20  information of the endpoints included in the road information. That is, for example, for
the road information of the road ID1, the road ID2 is connected to an endpoint A of the
road and the road ID3 is connected to an endpoint B of the road.  Accordingly, as the
road information of the road 1D1, the road ID1, the location information of the endpoint
A, and the location information of the endpoint B are stored, the road ID2 is stored in

25  association with the location information of the endpoint A, and the road ID3 is stored in



20i nformati on of the endpoints included in the road information. That
is, for exanple, for the road information of the road ID, the road
ID2 is connected to an endpoint A of the road and the road ID3 is
connected to an endpoint B of the road23Accordingly, as the road

i nformation of ad i n..informtion
of the. enperAECRE G PReiongREBrmBRCT ot BF dncon Hr TonaRERBGIAE: b ar e
stored, the road ID2.is stored in 25assaoci ation mnth the | ocation

i nf or mat i BHOEIAtORViERR thsiraed ntormadion payrbsstpredm gtherdppvady i n 23
association with the location information of the endpoint B. In

addi ti on, [A08P] ous information within the road i nformati on nmay be
stored in other formats. [0039] Fig. 3 is a first diagram

i ITustrating anFigss iisefinddRpraniibtraichn B3linaramarmedepah iifénfation
stored by the estimted noverment path information storage unit.

The esgi ”Eﬁtﬁﬁi%b@é’t%ﬁ tH@Eﬁmﬁz{%&PﬁlB%dlﬁﬂ. afhhRGRatidH §tor%§e Ghipr €s one or
nD[e p;eges of estima n?venent pat n;pa?rnﬁthﬁptgen &f:ﬁ?nb¥héhe
estimated nove nformtio

oot mat ed moventi piiated RoSomt o8 BEPTH R RGatie 10 aliss dnBet iy 5
is an exanple en foyr pieces of  road |nfornat|%n 10esti mat ed as
roads on WRFEH teﬁ%‘]‘@@H iRqvemspiRAty dforfatien geacraiGd by dhe esimated apyemeng
specified fromanong the road information recorded on the nmap data

st or age uhith infRrmafiaeageacration anit 6 within the\estimaied prvmsplawilf indermatian
device 1 has started the process, and recorded within the estinmated
novement path kabile)f OTHesdxampled#ftRig t3islaa exprfiflé Gthet JTierieca vptoaddifofrhgion3
is an exanpl e when the four pieces of road information including

I D=1, 1@, bstin®dléll # @b GPRAichIRIVdhTI® foat&hxv@]fﬁs%wﬂ B&/ i EDY AR Ure PAL N
speC|f| cation deV| ce 1 has started the process. An

out - .Of m) ?moh erS S’Ij?ljiefn'agrl nf elaeorn thé m'agdgﬁt Fd’r egﬁﬁtnltzo be

out si de t e rmverren e roa rmation are s each
f four pi rr ndi n vene
° ou pmen%ee 1ateiy at‘t) T tl‘?eslggvgmenq paﬁl spemhcglor[{%ewce lthag) gtaHed the process, and

recorded within the estimated movement path information data table.
[0040]

15 The example of Fig. 3 is an example when the four pieces of road information
including ID=1, 2, 4, and 5 are specified immediately after the movement path
specification device 1 has started the process. An out-of-movement-path flag
representing whether it is determined to be outside the movement path and the road
information are stored in each of four pieces of corresponding estimated movement path

20 information. In this embodiment, the out-of-movement-path flag is set to “0” in a
situation in which it is not determined to be outside the movement path and is set to “1”
in a situation in which it is determined to be outside the movement path. In addition,
the road information stored in the estimated movement path information, for example, is
aroad ID and estimated likelihood. The estimated likelihood is a value representing a

25  degree (likelihood) to which the road is estimated to be a road on which the vehicle



20i nformation. In this enbodi nent, the out-of-novenent-path flag is
set to "0" in a situation in which it is not determned to be outside
the novenent path and is set to "1" in a situation in which it is
determned to be outside the novement B4th. In addition, the road
information stqred in the estimated,.novenent path infornation, for
exanpl o POV 1 estine e pRiTapEaTaIRE N HGL Havelhand &4 TNl be

|'i kelihood is a value representing a 25degree (likelihood) to which
the road Fempeed hutherestimated moveaett path wiporationeeneration enit Y4 provi ded
with the estinmated path specification device travels, and is a val ue
to be confifdéf by the estinmted novenent path information generation
unit 16. [0041] Fig. 4 is adiagramillustrating a

processi ng fl owrRf 4 ihedaBrvenBiranch ReReshE oMt dfene AeVimet path
Next, details of the process of the novenent path specification

devi cec W i:hed in order using Fig. 4. First, when
the ve iclfi%aecgfcgrgrzﬁi\;ﬁ?épomr is supplied froma battery of the

vehicle to the vernen h specif.ication device 1.provided. in.the
vehi cie. | Then. VG eAts Stha nERRE or o8 b ehu b Snisifcaigpivios i B
specification device 1 outputs a start request signal of the road
infornatiéﬁw§b@%H¥¢ﬂ@ﬂ$§E gdtess to the road infornation
specification unit 13. Then, the road information specification unit
13 starts the rbust, whérothaathiole ssppsaipf powatriio suppliod &em q batepy Sibe vehicle
addition, when the vehicle starts up, power is also supplied to the

| ati t ude- toothgnididme W EReERht el e QFrovaﬂ%da:CﬂﬁH%hi%Iei. OIThe 46 tordrol
the gyro sensor 4, 15and the vehicle velocity signal output device 5.

Then, 14 heyhiplibd He W&%Hﬂﬁ'ﬁﬁ;ﬁg&mﬁmaeﬂ@efi Sl?cpgts alsBft ﬁgﬁ% ﬁgﬁélioq'ﬂne

sensor 3, the gyro sensor the vehicle velocity si ut put

P L s L L G e

ng: g|662 pﬁlg&%}ﬁ g]équro\%ii grﬁ{){r%gltog%gc 2 %:p?ﬂ)ﬁél!gx%tIIBtslfla?Tes tﬁen%ah ?nr}g}n%z?tgo%)spgéiﬁgeg?on
process (step S101). In addition, when the vehicle starts up, power is also supplied to
the fatitude-longitude measurement device 2, the acceleration sensor 3, the gyro sensor 4,

15 and the vehicle velocity signal output device 5. Then, the latitude-longitude
measurement device 2, the acceleration sensor 3, the gyro sensor 4, and the vehicle
velocity signal output device 5 output detection signals to the movement path
specification device 1.

[0042]

20 Specifically, the latitude-longitude measurement device 2 outputs a current
location (latitude and longitude) of the vehicle provided with the movement path
specification device 1 to the movement path specification device 1 at predetermined
intervals. In addition, the acceleration sensor 3 outputs current acceleration of the
vehicle to the movement path specification device 1 at predetermined intervals. In

25  addition, the gyro sensor 4 outputs an angle of the vehicle based on a predetermined



specification device 1 to the novenent path specification device 1 at
predeterm ned intervals. In addition, the accel eration sensor 3

out puts current acceleration of the vehicle to the novenent path
specification device 1 at predeternineddintervals. In 25addition, the
gyro sensqr 4. outputs an angle of the.vyehicle based on a . . .
Y et er miiiestions B bl Gt RindyRGinER e modRReh Rt hecifispion devics
the novenent path specification device 1 at predeterm ned intervals.
I n addi ti it predetepained fderyals.o cln addifiagn the vehicksurelagity isiemabouwpatsigyise 4
pul se signal (vehicle velocity signal) proportional to the nunber of
r ot at i onsoutputsra paskdessigral (vebichowedoniytsignat) iproppetorfal tethe onmbendfoetations of
predeterm ned intervals. Then, 5the road information specification

unit 13 ofn h¥le tetheandrincRapdih spetfidationtewte davpregetdmiihédSintespasi fTiRS,
road information of an initial tine of a novenent start within an

error £an ; i i
Chput | ar o RIGHIEIER s RS0 RSt 17 Y glefoFefentin pCRicalin SERON!

illustrati.n C j Qut | i of..the rqad informtion,.

speci 1 calTAPRse oud infShriba of it e GRpORuBH it Miibin reen ped
in further detail. Th? road infgormation specification unit 13 reads a
di st ance HNgE ﬁga syire [ocaHga usipg theLuppsRblegationagong inpiy dntermagtion (Bep r oad
i nformation specification unit 13 reads road information storing a
15cert ai nSt@Ad 1Dx fromthe map data storage unit 12, reads |ocation
information in which a distance fromthe current |location is closest
anong the[00d8htion information stored along with the road IDx from
the road information, and determ nes whether the distance between a

| ocat i®n repr esgigt £6 Diirst BRglaAf Mub@ating SHofRE NS Buing of IR 164 nBdtnation
| ocation is | ess than the distance of the error range. Then, when the

determ na]éﬁe% dafion’E5it. the road 20i nformation specification unit 13

esti mat es an(qi specifies the road information including the road 1Dx
as a candi date raro%gwhi ﬁi bigel.t.b n oV nt path at
o nitral i me BT PRGRRReAED ST brdSietint oot Bedrd cari on
unit 13 sinmlarly determ nes whether the road is within the error
range usi HEOTHHAN SAgHYGAION BRIt B deads astiviance o therasios gangs fronba Mg antese.
storage unit 12, and estimtes and specifies the road
In addition, the road information specification unit 13 reads road information storing a
15 certain road 1Dx from the map data storage unit 12, reads location information in which a
distance from the current location is closest among the location information stored along
with the road IDx from the road information, and determines whether the distance
between a location represented by the location information and the current location is
less than the distance of the error range. Then, when the determination is Yes, the road
20  information specification unit 13 estimates and specifies the road information including
the road 1Dx as a candidate for a road which is likely to be on a movement path at an
initial time of movement. Then, the road information specification unit 13 similarly
determines whether the road is within the error range using road information about each

road stored in the map data storage unit 12, and estimates and specifies the road

25  information representing the road within the error range as the road information



25information representing the road within the error range as the
road information 26 representing the candidate for the road which is
likely to be on the novenent path. [0044] In Fig. 5 an
exanpl e when the current |ocation of tBé vehicle is in the vicinity

of a connection,point between the road of .the road I DI and the road
of the 1 ompriseyue b At Fateheroat Fers T e 82 Sptmitnatpubon a
| ocation of a point (endpoint or the like) on the road included in
each of f&f44pi eces of road information including road | Ds of the
road DI, the road 11)2, the road ID4, and the road ID5 and the

current | ocati ol Fig. sswredploviea the tirrent ldvati@r ofdthe velngle .is ke yicidiey
four pieces of road information including the road |IDs of the road

DI, the rgpdcddRetidiSointORevédadhe aid dfii: foR@ D] BRI Mk foaklerhé roatad2and

specified to be road information representing the candidate for the

road V\fﬂ phldsﬁaﬂeh.k einythk%ag:? a%té@% b?@gggﬁ?ﬁcgﬂﬁﬁ Bf a g&ﬂ?gghgﬁn{ 61%% }i]fee) q

I nformati on specification’unit ur prec speci

road i nformation, includin he.road I Ds.of .the road.l D1, the road
0 1 he PBal o S i Ehch BE 8507 Beser Pied MR b iding PSR e tre
12 and outputs the read four pieces 150f specified road information

to the esteaddPddtheuoahiti?s thegead [Trh agd thsuroad 1ahadhibe cyyent|lpeatigaiis i on,

the road information specification unit 13 outputs the four pieces of
speci f i edassoadd itmbowithini thereasr tahge. r ddetn] the dourgtidcenobioad frformatianal

time of the novenent start to the estinmated novenent path information
gener at i ofhcliiling the roddIDADY tNAE D1 1Be Foad ADR Nthe ket IDAN atf thi Read M3 dral

time of the novenment start is input, the

10 estimated and specified to be road information representing the candidate for the road
which is likely {0 be on the movement path.

Thus, the road information specification unit 13 reads the four pieces of
specified road information including the road 1Ds of the road ID1, the road 1D2, the road
1D4, and the road ID5 from the map data storage unit 12 and outputs the read four pieces

15  of specified road information to the estimated movement location computation unit 14.
In addition, the road information specification unit 13 outputs the four pieces of specified
road information as the road information of the initial time of the movement start to the
estimated movement path information generation unit 16.

[0045]

20 When the road information of the initial time of the movement start is input, the
estimated movement path information generation unit 16 determines whether the
estimated movement path information is already recorded within the estimated
movement path information data table of the estimated movement path information

storage unit 17. Here, power is supplied to the movement path specification device 1

25  and no estimated movement path information is recorded within the estimated movement



estimated novenent path information generation unit 16 determ nes
whet her the estimted novenent path information is already recorded
within the estinmated novenent path information data table of the
estimated novenent path information stéfage unit 17. Here, power is
supplied to,the novenent t ecification device 25 and no .

ot Tt edPRBVBRERR GLR tRE o B D ol aE iR iR tost yait K
novenment 27 path information data table of the estimted novenent
pat h i nf oftheit Igipl stater o Jhie grfimated moxementipath infrmation senerdiionawiti lggeads a
novenent path information generation unit 16 reads a road ID fromthe
road i nf oroadtl Ddinoro fthe foed infotmaiontaif thee ioaftiat ime wb themeotensnastart spachidd twd
by the road information specification unit 13 and generates esti nated

novenent  prirBadinibr@iafieh spdtifshtioh uhid 18 4Ad Sénetfed Rbnmatedesveafenpp/Ees of
the road information of the initial time of the novenent start

i ndi vi ﬂuakdﬁnﬁﬂﬁah;éﬂléﬂgﬂhﬁﬁpé%%é l%mﬁér%Ppéé&%f-thJ 0ab iSrmdilB of the initial

esti mat ed novenen Information generation unit 16 genera

ot et RS RSbh SAFSHRUY B AS} RADRHERgo} B s,

estimated npvenent path information 3 including the road, | D4, 10and
est i mat ed SHENAREROVEEEH PRk isfametioheaeration aanag sepaiep axlinpates] mpKepent
the estinmated novenent path information generation unit 16 registers
t he i nf or pathiioferodtianhkeinebdingthe thaddDé nestimapedt movendent pathimfiormatian 24 i n
the estimated novenent path information data table. [0046] 15At this
time, theiehidingthe dodddPerenimaed fmovdihent pathi infor@eniar Atnchidingthe rdf D4,
records the estimted novenent path information 1 by associating and

recor gy Ngagdlettatcf movaeIHe PhthRAfoRmAti 4 MBRIIRRARE tdd 1DY)  Thed, iR
situation in which it is not determ ned to bé outside the novenent

pat h and i . r i . i N, .

Cati mat ecCriyREel ot Spi BReRi b Eere P Bl I TRER i o pLipe
nmovemnent th 20information storage unit 17. . | n addi ti.on, the
esti mat ed ﬁmf’éﬁg'ﬁ'f"’?ﬁ?‘ﬁ P ‘Bf“ﬁ‘ﬂf“ 1&%&%’??8@%‘? WOX%“?’EcPBﬁUEPOEWé“O“
estimated novenent path information 2 by associating and recording

t he out - oflatadAd%rent - path flag representing "0" of the situation in

which it is not determ ned to be outside the novenent path and the
road |1 D2 §¥¥6] ng as the road information in the

15 At this time, the estimated movement path information generation unit 16
records the estimated movement path information 1 by associating and recording an
out-of-movement-path flag representing “0” of the situation in which it is not determined
to be outside the movement path and the road ID1 serving as the road information in the
estimated movement path information data table within the estimated movement path

20  information storage unit 17.

In addition, the estimated movement path information generation unit 16 records
the estimated movement path information 2 by associating and recording the
out-of-movement-path flag representing “0” of the situation in which it is not determined
to be outside the movement path and the road TD2 serving as the road information in the

25  estimated movement path information data table within the estimated movement path



25esti mat ed novenent path information data table within the estinated
novenent path 28 information storage unit 17. I n addition,
the estinmated novenent path inforniation generation unit 16 records
the estimated novenent path informati 0283 by associating and

recordi ng the out-of-nmovenent-path flag representing "0" of the

si t uat i oninfAMyHioBstarags Witk det ernined 5 to be outside the novenent
path and the road I1D4 serving as the road information in the

esti mat ed novenbradduinn terssbmatedinwvedat opatia bifermatiohigandradorewnit hategords
novenent path information storage unit 17. In addition, the
esti mat ed thepsanad rﬁmfeh]ehﬂ%ﬂh b InRAi BB &bo@MingNntd rdordiag alieds t he
estimated novenent path information 4 by associating and recording

the 10out bei-oms%iﬁaﬁ-;%aﬁteﬂgbg[ﬂga%sér&@ge‘aeeﬁhggitﬁﬁibnqﬁ Wik i jstéd Ett@ﬁléih@d

which it is not deter e outside the novenment path an

road I DS sefvi the road infornati in_ th i d vemrnen
bath | it oRey PuRag et i o TR BT ] skl B S5 oA e TGO he
information storage unit 17. . Thereby, the estimated
nmovenent ﬁ%tt‘%atF%F’%Vﬁﬁ?‘?td’ﬁ&b@m{l%ﬂatﬁFﬁbﬂe ‘IGL’@éﬁ%PS&‘t“@ée mpygnent path
estimated novenent path information data table as illustrated in Fig.
3. [0047] informationpiqyage B Bhd 6B are second di agrams each
illustrating the processing outline of the road information

speci fication u 4dditiom, tlieestimiagd nidwreheniein irtfiienatipa @eheradon metl16 records
information of the initial tine of the 20novenent start is input from

the road i QfifdtddoveRRat %&tﬁ%{fbﬁﬂatlbﬂi4by1§ssoéiﬁtﬁag%ﬁir%r@iﬂg@we”ent
| ocation conputation unit 14 specifies l'ocation information of one

cncboL0! BRI A kphRaRns 0 e SR 4 B8
RIS G TR A R A R A
of estimated movement path information data table within the estimated movement path
information storage unit 17.
Thereby, the estimated movement path information generation unit 16 generates
15  the estimated movement path information data table as illustrated in Fig. 3.
[0047]
Figs. 6A and 6B are second diagrams each illustrating the processing outline of
the road information specification unit.
On the other hand, when the specified road information of the initial time of the
20  movement start is input from the road information specification unit 13, the estimated
movement location computation unit 14 specifies location information of one endpoint
close to the current location in a real space of its own device from among endpoints of
the location information included in the road information. For example, location

information of one endpoint close to the current location is read from the four pieces of

25  road information including the road ID1, the road ID2, the road ID4, and the road IDS.



25 road information including the road ID', the road ID2, the road

I D4, and the road ID5. 29 Then, novenent distances are sequentially
conputed using a vehicle velocity signal, acceleration, each

vel ocity, latitude/longitude, etc. inpd? fromthe input unit 10
according.to passage, of tinme. The estinated venment | ocation .

Comput at | SAOI TN USARIF P2 TeoRT Y Cab Bed IHAE B ehis Foimar signal,

| ocations (see Fig. 6A) according to the novenent 5di stances from one
endpoi nt s a&gslesatiane eachryelosty flatifudgiangiyde eics et frpmdhe adt wmt K seseidaie
(step S104), and outputs the road information specified by the road

i nf or mat i tnpaspazeidfitiost | dihe gstihaté@ naneineitdoedivh ramedtatiow eme it sdqoetiallyn
iteratively conputed according to the passage of tinme for the

speci fi edcompated atiaiai@t movenicht datifiXbed¥ik N6 A PaGoriditfoo N mevement
specification unit 15. 10[ 0048] The next path road information
speci f&¢ catj i i I i : 4 nf i :
specif%edgggagﬁgﬁégéae?ﬁﬁ%@ﬁ%?%%ﬁﬁgﬁggﬁgyca1%%ﬁ05 |tﬁa rgﬁgﬁggﬁﬁﬁg?ed
novemnent catjgns f.or the. speci.fied road i.nf tion,input fromthe
ot | at e el oot Four e BTt sk e e R0 Wlfbtatioh "o
road information 15specification unit 15 iteratively conputes a

di st ance BRSCifisgHoR H@?ﬂ%@éﬁ ﬁ]&ﬁswrﬁ%ﬂ mOVEBRNJPcalvgdisEvely feaipHted
different fromthe one endpoint included in the road i nfornmation and
t he est i matcocdingicellre passhgeefi tinos for slredspeeified noadanformmeatidreto théeext patbuded
distance is within a predeterm ned distance for the road information
(step SlOforn¥dien spédifcationshitndad i nfornmation for which the conputed
distance is within the predeterm ned distance is 20specified (step
S106) 10 ThegoaRy, when it is estimated that novenent according to the
novenent di stance represented by the estimated novenent |ocation has

been, P {01 e Ad GRSARIAShcRabIF 2 LD LR
;23% hl;lr ' f%@h?ﬁéﬁﬁ%&%&ﬁ)@@&ig&] gg flg%lggé in%m%a?i%n %}?chi] 1gattilog tnf2 15 rE}.;[ld \é\gtltn?ated
movement locations for the specified road information input from the estimated
movement location computation unit 14. Then, the next path road information
15 specification unit 15 iteratively computes a distance between the location information of
another endpoint different from the one endpoint included in the road information and
the estimated movement location, and determines whether the computed distance is
within a predetermined distance for the road information (step S105).  Then, the first
road information for which the computed distance is within the predetermined distance is
20 specified (step S106). Thereby, when it is estimated that movement according to the
movement distance represented by the estimated movement location has been performed
on the road represented by the road information specified by the road information
specification unit 13, the road that first reaches the branch point or the connection point

with another road is specified.

25 [0049]



30 Then, the next path road information specification unit 15
specifies the road informati on about the connection road connected to
t he ot her endpoint anong the road information in which the current

| ocation of the vehicle is specified t30be closest to the |ocation of
the other endpoint in the specified road informtiqgn as the road

i nf ormati on 5(séderEthg H%Byatgwlnf%@aﬁl%weﬁﬁwé@bmlt hysreriies disdatht e
for the next path (step S107). For exanple, a connection road ID

i ncl uded wuifoimationbostigbe térinectionomdd cofrected té the oter asdpnditaniang thé taad

t he ot her endpoint of the road information in which the current

| ocati on affoinfegionah mtilich ths capat Iddageh bbthbeckicRdesicctiizdtih Be Clogat tothe of
the other endpoint in the specified road information is detected.

Then, theg.aad bfithe IR} ileﬁ)dhoiﬂ%% gﬁisp&iﬁ&?%orag"i’tﬁbﬁ@aﬂog AMHEIdall SfbifarRATe

as the connection ro Dis re romthe map data storage unit 12
and thg road.inf Lo i cified be.the r I r t

epr estnt [ FIH ) JBYh gk toRa RS b RuRaE Ry s BB RO
exanple of Fig. 6B, the road information of the ro | D4, and t.he. road
i nf or mat i 6AF GfM ar“@%‘“'qt‘%r%ﬁdemslﬁg]gﬂ?‘? ‘é’&gt“&h%épetc ﬁr%%lﬁwlﬁﬁﬁ on
serving as the candidate for the next path. Then, the next path road
15i nf or naassopiadprewithithsetherendpoint afthe iegdinHrmhakorn iavhich theroperentdacation
serving as the candidate for the current novenent path specified by

the road bhfhenehiclean spqéfiaditb batcloaest tinitic 1dGitiandf theethievaddpoifitdn et | on
serving as the candidate for the next path specified by the next path

road i nf ogpRificATosP BT ABh iOMIML  Thehhé RadSpforBliGHinERYMRERRAS rdaat h
i nformation generation unit 16. 20[ 0050] When the road infornmation

P 18 IR S T PRI S BB

the road information speci e road 1 nfor

serving as e candi.date for th t path cified by the Xt pat.h
ond | ot oftbiEaRRC LTI en e SRR 1o tesPared Rtmab St elie Rt

road i nformation specification unit 15, 25the estimated nopvenent path
i nf or mat i 81 Gaddatglpohe gaxipalls  dathaaxample g it dbe road infpraatjonfdhe¢
each of the roads represented by the road information serving as the

candi dat esoaddP4tand thamoae mmformatmmefthaquaad IDThe spseifindtoht the kedd hood i s
a value representing the degree (likelihood) to which the vehicle is

l'i kel'y toidfomyion@8rvikias thedarididitede tieatkxbyath heThan thd iekopathtdaan

serving as the candidate for the current novenent

15  information specification unit 15 outputs the road information serving as the candidate
for the current movement path specified by the road information specification unit 13 and
the road information serving as the candidate for the next path specified by the next path
road information specification unit 15 to the estimated movement path information
generation unit 16.

20 [0050]

When the road information serving as the candidate for the current movement

path specified by the road information specification unit 13 and the road information
serving as the candidate for the next path specified by the next path road information

specification unit 15 are input from the next path road information specification unit 15,

25  the estimated movement path information generation unit 16 calculates estimated



5pat h. [ 0051] In a specific conputation technique, for exanple,
| ocation information Pl, a novenment distance LI, and a traveling
direction D1 of the vehicle are first conputed according to passage
of time fromthe tine at which the roadlinfornmation serving as the

10 di dat.e f t t t th i ifi.ed to. the ti t
dos ot o B B PP Ol B bl PRSI S5 Pk Rl
is specified, In addition, the estimted novenent path information
gener at i ofanghdatesifer the sggentgaaxausat pathor Fog esoimated likphhaod sigiatg

di stance L2 between endpoints of the road, and an extending direction
D2 i ncl udezprésantiigthe dagree (lfketihedd) do wherhvthaigelasle ihigketatediaiat en theroache
current novenent path. 15Then, a difference between the | ocation

i nformati espréented By tierob® GEbintitionRER IR (A cdididate B HeavuerREEmbRInvEEN
t he nmovenent distance LI and the extending distance L2, and a

di ffer§nc§athetween an angle (an angle froma reference azinmuth such
as true north) represented by the traveling direction DI and an angle
(an angl e&éd j’na ref erence azinuth such as true north) represented by
t he exten r?g direction D2 are conputed 20 according to the passage
of time and a sum of val ues obtai ned, by weighting the differences is
conmput ed as thefj”e%meﬁ’é‘tcé’t?‘nﬂu@é‘rf’ll quu¢ﬁéh?xafr}%e>g%‘{apﬁﬁﬂlg&lr%\‘}’érc?én%
path information generation unit 16 associates the estinmated

li kel i hoodlod@mpmttcgilaﬁ@rut bed a gravklingfdieigan I9h o thewichiglcoare fikst compdiediat e
of the current novenent path with the road ID of the road information

and r ecor dscoiding asgsigetof tnesfirémiticatiiné hkwhich dedoad thisaatioh Berz ingl 4 then
the estinmated novenent path information data table illustrated in

Fig. 8o (staflidadfophBurrehtRocanBi pathi 19 Speifiddts RSBt Which tHeabhdrood

and the recording within the estinmated novenent path information data

201 2 SRR ekt B4 ST A SO0 B, e
above-descl! Dach BIOSRER path ot Raion genetation Ut 16788ds 168R5n inthotaBh b3
an extending distance L2 between endpoints of the road, and an extending direction D2
included in the road information serving as the candidate for the current movement path.
15 Then, a difference between the location information P1 and the location information P2,
a difference between the movement distance L1 and the extending distance L2, and a
difference between an angle (an angle from a reference azimuth such as true north)
represented by the traveling direction D1 and an angle (an angle from a reference
azimuth such as true north) represented by the extending direction D2 are computed
20  according to the passage of time and a sum of values obtained by weighting the
differences is computed as the estimated likelihood. Then, the estimated movement
path information generation unit 16 associates the estimated likelihood computed for the
road information serving as the candidate of the current movement path with the road ID
of the road information and records the associated estimated likelihood and road ID

25  within the estimated movement path information data table ilfustrated in Fig. 3 (step



specification unit 15 sets the road information specified as the
candi date for the next path as the candidate for the current novenent
path, and outputs the road information representing the candi date for
the current novenent path to the estinmdfed novenent |ocation
conputatiqgn unit 14. Then, t esti nmat ed venment | ocation, .

conput at i SR8 hié‘i‘ﬁp%ﬂ?ih?gge?ﬁ%mé%‘i likelthond ed isarrordiag ithithss
descri bed above using the road informati on serving as the candidate
for the cestimegied movemenpahantormapen ddta table dre pedsamedaonthe geatl information
information specification unit 15. In addition, based on the

est i mat edservingre e danditico for dll@rmehopaiidnt bashsl | nf or mati on
specification unit 15 specifies specific information serving as the
candi dat e[dogp) t he next path. Then, the simlar process is 15iterated
at intervals of predetermned timngs Ti, T2, ... in the estimted
nmovenment | ocati th QR - und t .

i nf op%ti on spe%?tF f@g}[ﬁ y%\ﬂe-%e%ﬁl%roéeéagfﬁgﬂ %@@ﬁ%a e%?b%[gé@ al%ﬁp 1(rg)rrrr%1 %n
specification unit 15 outpyts the road information serving. as the
candi dat eSeSHicaHen BOF 186> o eRIROrRIAN SPREI e B Pyl T the gt path
serving as the candidate for the next path to the estinmated novenent
pat h i nf ohieicardigainéordhe ereno mevemen path, sneé getpets thsiogd infoenations

[ 0053] The estinmated novenent path information generation unit
16 recei veprdshtimgthd camdidaterfrithncisent mogcerasnttplath todimolestiatate df rooventant
current novenent path and the road information serving as the

candi dat elde@iior nm@tionnafi4. Nken,f the Biin@edivlen@itlodatiadl computation unit
25i nformation specification unit 15 at predeterm ned intervals. Then,

everyyd i Mps bB&hGred fhe egr'?rgﬁﬂad W&entygfasﬂt%égs %%@e%&%%ﬁxg@ﬁ foad

information 1S update I generate re sp 1 cally,
whot her RO @A ARPaR e SR ehB BT PRSPRACTBreT D Hthans) R B et
within the estimated novenent path information data table of the
est i mat edP#BvRAERorggtipn specification unit 15, In addition, based on the estimate
movement location, the next path road information specification unit 15 specifies specific
information serving as the candidate for the next path. | Then, the similar process is
15 iterated at intervals of predetermined timings T1, T2, ... in the estimated movement
location computation unit 14 and the next path road information specification unit 15,
and the next path road information specification unit 15 outputs the road information
serving as the candidate for the current movement path and the road information serving
as the candidate for the next path to the estimated movement path information generation
20 unit 16 at predetermined intervals.
[0053]
The estimated movement path information generation unit 16 receives the road
information serving as the candidate for the current movement path and the road

information serving as the candidate for the next path input from the next path road

25  information specification unit 15 at predetermined intervals. Then, every time there is



5informati on storage unit 17. Here, the estinmated novenent path
information including the road I D of the road information of the
initial tinme of the novenent start is already recorded within the
esti mated novenent path information daBd table according to the

above-describe rocess.. Then he. esti mated no nt pat

o or mat | O T AR oveRiend b RtoERIdRds PRI thasRaikddsicp §109)
hol ding the sane road | D as the connection 10road ID in association
with the MurasresHiGaHy.dheattipHedmoyemen pabonformaiel) gnsetion Upd 6r oad

i nformation specified as the candidate for the next path from anong
the road dettonimet whethepbe eftineatedimovéneent pathi idformati@r istalreadyuec@ded within
novenent path. Then, the estimated novenent path information in which
the road tHe dstiglatedesbvieehhgath QEtmdtiondarithisle of theastmaled nesieichipdine
road IDincluded in the road information specified as the candi date

15f he: j t ; :
or § ?1rﬁ&¥ﬁatﬁﬁ:s!fbé%g%am ackgéﬁééitgé;%kgih?ﬁ&anWmﬁlt Pa&hﬁfofﬂ?ﬂ)n mT‘ludmg

i nformati on speci or the next path. [0054
That is, |n th escripti.on usi.n e.e les.of Figs. 5, 6A . an
o8, tho r URdORRS PEAE Tl BRutibibEal 48 iR Bueds kel FRencrul i BRR
novenent path is the road 20information |ncluding each of the road
DI, the FeoaHe At e coumaH FoveRet RV M RRtIon ata tahle aeRardine o hehe
road information specified as the candidate for the next path is the
road | D4 abevetdescritgd@rom@ss. Thhen, the ketineaied mavedenipatnsfarmgtiethgeneration
information generation unit 16 reads each of connection road |Ds

associ at ednitil 6 bpdciitatthorad idformationdor kdldmg tienshne rohd 1D asnlichennsxtion
information of the road I1D4 and the road I DS specified as the

candi gat erda@nDan bR cREsh widithe lotRGorCRRRRGEbP B the AP JARt ihSuddChURebali n
t he connection road IDs. Then, 34 the estinmated novenent path

I R L
r oad

(e 7080 Lo R oIS PR e 0B 100 Ll rpad Rl 1 ond
road 1Dz Llsovgrﬁgl?ti Jaithei?lforgl[a(t)igr? 151! which the road ID included in the road information is
associated with the road ID included in the road information specified as the candidate
15  for the next path is separately generated for all the road information specified as the
candidate for the next path.
[0054]
That is, in the description using the examples of Figs. 5, 6A, and 6B, the road
information specified as the candidate for the current movement path is the road
20  information including each of the road ID1, the road D2, the road ID4, and the road ID3.
In addition, the road information specified as the candidate for the next path is the road
ID4 and the road ID5. Then, the estimated movement path information generation unit
16 reads each of connection road 1Ds associated with location information of an endpoint

from the road information of the road ID4 and the road 1ID5 specified as the candidate for

25  the next path. The connection road ID?2 is included in the connection road IDs.  Then,



Then, the estinmated novenent path information generation unit 16
copies the estimted novenent path information (the estinmted
novenent path information 2 of Fig. 3) including the connection road
ID2 as the road I D of the previously spécified road information, and
gener at es .new.esti.mat ed npv ath informati. 2-2.yecording the
Toroad | DGR RGN St POt OB ST Rel WAt |6 BoCilita QoRd for ¢ he
next path by associating the copied estimted novenent path

i nf or mat i mfgwatwnﬂwhﬂ@dhe pampe 1qad AP ag the reask Gopgedion rre peld from
information. In addition, |likew se, the estinmated novenent path

i nf or mat i the rgad erfatmation inuladidBtheopadc It, e resd 1D ttharoad Bdepmtd thatdad
information (the estimated novenent path information 2 of Fig. 3)

i ncl udi ngibhe ths M) ARCIoR® hfb@edioh Bchading (iR ro&RIDI 19 spécifiée previ ously
specified road information, and generates new estinmated novenent path

infornsati?dbsg 3 recording the road IDS of the road information
speci fied-as ]he candi date for the next path by associating the

R TN AR O R LN

the estimated npvenent path information generation unit 16 updates
the esti matteeatpdienanentpatinfomgtiontthe pstimated moygmen gythiatosnaiaen af
the estinmated novenent path information storage unit 17 by readi ng
each roadFigd3amglsléngnibe aonnegtiothwad éad as dwdoadlvof the tpheyiamhespeodidd rgrd
within the estimted novenent path 25 information. That is, the

est i mat edinforeation; arRibgdnetand ewadstimated nevenpdepall infyrmatnass aebatingithe
the road 1Dl and the road ID . In addition, |ikew se, the estinmated

movengnt RAMNDAHIHdREE MlosndidnUBERE&Hadine 3aRREE ) Mk AdrepiRdS | D2
and the road ID2. In addition, |ikew se, the estimated novenent path
a

i nformati i i, atl .
Do 1 adaoale HREBRG cnRT RO Bhedthel B BReh P el Mfhin
4 is updated hy associatin he. road I DS and.the road | D5..[0057]
s 7T os csBtbaR Taagiahia FoF PR g T ALY EYEH (o GURAET pat h
information data table stored by the estinmated novenent path
i nf or mat i BYPvVemeninaéh infermating gerdaatig undt eheopigsdhecsgamtad merEmndpalds of
t he estimated novenment path
information (the estimated movement path information 2 of Fig. 3) including the
15 connection road ID2 as the road ID of the previously specified road information, and
generates new estimated movement path information 2-3 recording the road ID35 of the
road information specified as the candidate for the next path by associating the copied
estimated movement path information with the road 1D2 within the estimated movement
path information.
20 [0056]
In addition, the estimated movement path information generation unit 16
updates the estimated movement path information 1 to 4 already recorded on the
estimated movement path information storage unit 17 by reading each road ID and

associating the read road ID with the same road ID within the estimated movement path

25  information. That is, the estimated movement path information 1 is updated by



10i nformati on generation unit 16, the estinmated novenment path
information data table stores estimted novenent path information 1,
esti mated novenent path information 2, estimated novenent path
information 2-2, estimated novenent paBh information 2-3, estimated

novenent path j.nfornmatj 3,,.and i, mat ed, novenent. h i.nformation
2 as 111 ubepiptite i o Bl ane et { iy ES s thgestatéd ™
above-descri bed process, the road ID of 15the road information (road
i nf or mat i BYvameripath infamagien ¢ peupdated; by assqoiatingthewoad 1IR3 pndthepped ID2.
novenent start and its estimated |ikelihood are recorded in the

est i mat edImaddemeniikpaist, thaésimmdtd moyenaend pathenfoomekidn3 osfupdhted bpad
information (road information 2) specified by the next path road

i nfor mat i gRosiEesd fhe ¢6dd IDA dndithe ARdTDA. CBNAlidiiadne likewisé, e atxtat@pt h at
atimng T2 is further recorded in association with its road ID. At a

time ppin [ : t ' j i
w th Sacn ol PRUERRIRRERTS i WS TRy Rir PR (A RO, AREHE PSS
regi steregqi)5 058] Then, the estinmated novenent path

i nformati g neration unit 16 perforns a simlar process of the

above-described estimated |ikelihgod conputation techni que when 25t he
road i nformat i ofi8séiSA sigontdiaganiilinelraiingdhg extimatd moyament paBJRigERtoN

path specified by 36 the road information specification unit 13 and
the road datatabhastosd bydhe ¢stignatesd mbeenasnh gatlianlermaiton sheragemit. pat h
specified by the next path road information specification unit 15 are
i nput from the Aexirdipgtdtheaddvd-désoribed protess pethiefestiiatted moveimentlatl he
next tinme. Then, the estimted novenent path information generation

unit {6 CoADUiRRn obferas diiPIE hd dsliflatdadnshehnt bAIR iffoAtath ddcHbEOad

| D represented by the road information 2, and records the estinated

1 kel | hoo&o&%&%ﬁg% Bﬁ)trve%at AP oraRbRE! ésﬂﬂqa?e?[}ﬁ@%ej&ﬁg!gﬂﬁgﬁgﬁﬂio%aie

of the current nove I'nassocration w

corresponding .rpad informtipn w.thin the estimated novenent pat

ot or mat | GG PR Bl Je R LTt PROGHOML B e
in association wth each road I D recorded as the road 10i nformation 2
of the eststimatemaysrasitpathgatosmatienn?.asdicstimaeed moyement path information 4 as

illustrated in Fig. 7. Also, in the end step of the above-described process, the road 1D of
15  the road information (road information 1) specified at the initial time (timing T1) of the
movement start and its estimated likelihood are recorded in the estimated movement path
information, and the road ID of the road information (road information 2) specified by
the next path road information specification unit as the candidate for the next path at a
timing T2 is further recorded in association with its road ID. At a time point of this
20  process, the estimated likelihood associated with each road ID represented by the road
information 2 is not yet registered.
[0058]
Then, the estimated movement path information generation unit 16 performs a
similar process of the above-described estimated likelihood computation technique when

25  the road information serving as the candidate for the current movement path specified by



[ 0059] Next, the out-of-novenent-path determ nation unit 18
perforns a process of excluding the estinmated novenent path

I nformation recorded as the road ID of the road information in which
the road | D of the road considered as Bhe novenent path having 15| ow
possibility has, recently been specjfied from ng the estinated
movenent AR (NGO SRERAPRAA 3 a0 Bederd IRATEURG USSR b
information storage unit 17 fromthe candidate (step S110). In this.
process, Fardidatafasithe naxhpathapecsed bynthe mastt nadnroad infhmaationspeefigatn unit
(beacon) storing the road IDis received froman external device via
t he commuif astinput f&on hetneki path roatgnfom@atdostecdesiion inddl prhoaesistime.he
estimated novenent path information in which the road I D other than

that readThe® hd QEinfa@nbHnntBhth QRfoRAAd %"e%liaﬁﬂn 8h#@ M8 ompuies aRr ded
as the road I'D of the road information nost recently specified is

cati mat ed CHuEEEUARDE for the road of cacoh TS RoroShika bl e AR Fpackold,
L5520 e ild 8 b SR, ORI Sl Bt T

association wwth the road I D of the nost recently specified road
i nf or mat i 6didatesihe geden sneyergatipala treassp@ga] with the road ID gf gprregpongling

diagramillustrating a processing outline of the out-of-novenent-path
5det er m natadanfoumation within the éstignat&@l meveanént pethdnfognation ddtaitableat ilihgrebhe
estimated novenent path information illustrated in Fig. 7. Road

i nformat i gt dhgaictiRkdlifdodaaedtontedtih BsBeigtidn wahdadlrobs I1S k@oedkd as the road
10 information 2 of the estimated movement path information of Fig. 7.
[0059]

Next, the out-of-movement-path determination unit 18 performs a process of
excluding the estimated movement path information recorded as the road 1D of the road
information in which the road ID of the road considered as the movement path having

15 low possibility has recently been specified from among the estimated movement path
information recorded on the estimated movement path information storage unit 17 from
the candidate (step S110).

In this process, for example, when a road information notification signal
(beacon) storing the road ID is received from an external device via the communication

20 unit 11 during the above-described process, the estimated movement path information in
which the road 1D other than that read from the road information notification signal is
recorded as the road ID of the road information most recently specified is excluded as a
candidate,

Alternatively, for example, the estimated movement path information recording

25  estimated likelihood less than or equal to a threshold value among estimated likelihood



in the estimated novenent path information. In this state, an exanple
in which the out-of-novenment-path determ nation unit 18 has excl uded

the estinmated novenent path 10 information 1, the estimted novenent

path information 3, and the estinmated Adverment path information 4

recorded b ocj,ati.ng the estimated |ikelihood.|ess .t han equa

o the.t nFvefiER i e Sslated Fas PR ESRa" fvamagon ) SRaaitahy gh i TpohID
based on the estimted |ikelihood as candjidates is illustrated.

[0061] 150t the mpst recanthynspeeifigd sepddanformptian issxelided 35 @adidatst ed

novenent path information data table stored by the estinmated novenent
pat h i nf ofG] on storage unit. When the estinated novenent
path information in which the road ID of the road considered as the
nmoverment path hpigi 8¢s 4 SacpasBlultidtinka précdssaobattide asthcbat-oLadvéRafipath
the road informati on nost recently specified (timng T2) is excluded
f rom agrong.ih&nsbesiii mat ed novenent path information recorded on the
esti mated novenent path information storage unit 17, the

out - of - rovenent zpath det er.m nati.on unit, 18 .rewites th . .

out - of - moverrent F et 10§ e g gPu At B anesimilianSRatrdfasp nfaretion
informatign deternined to be excluded from"0" to "I" as il|ustrate
in Fig. 9;1{‘@“@55 iy g but ﬁ%ad- w@mﬁsﬂ@ spestiied b eashaliimingnl Land T4 & fored
out puts a novenent path establishment 25request to the novenent path
out put uninthg estimaed regeREnt path infamation.whisrihis lstateyen example rawhich the
establ i shment request is input fromthe out-of-npovenent-path

det er m nabutest-movdmehd-pathhdetarmveiion injtd 8 haoescbrdeduins dstifteipacidmans phthe
road I D established as the novenent path from anong road | Ds

repr ep@nt iffemiAdH, heR8timARE AtbvdmeRBSHth VAR P&l We estimsed PRVERAST
ID included in the estimated novenent path information 1 ncluding the
out - of - no - " 0T s 4 L6 h
nf or mat i BATaRSaaion i eBst by pESEHFE R bR A P oy

t he nmovenent t h out put it 19 co s the.road I Ds |n sequence
from the. Tl SHuBndhlorey afROE 12) FoatHeroBRiomie b PEASHISE: b
i nformatign including the 10 out-of-novenent-path flag "0" recorded
on the esbkﬁﬁ@@@aﬁﬁvgﬁﬁﬁﬁlﬁdhﬁﬂﬂﬁ¢ornation storage unit 17, and
extracts a continuously common road ID. Then, the novenent path

out put unf[@061Pp specifies the road represented by the extracted road

I D continuously common fromthe first road ID as the established past

noveneit path, Ppigdo iecoidsiddien iNaadinihe @bfihade widvemesrprainfsamibhe
first road I D" representing the established

data table stored by the estimated movement path information storage unit.

When the estimated movement path information in which the road ID of the
road considered as the movement path having low possibility is recorded as the road 1D
of the road information most recently specified (timing T2) is excluded from among the

20  estimated movement path information recorded on the estimated movement path
information storage unit 17, the out-of-movement-path determination unit 18 rewrites the
out-of-movement-path flag stored in the estimated movement path information
determined to be excluded from “0” to “1” as illustrated in Fig. 9. Then, the

out-of-movement-path determination unit 18 outputs a movement path establishment

25  request to the movement path output unit 19.



15 novenent path on the established novenent path storage unit 20.

[ 0063] Fig. 10 is a first diagramillustrating a processing
outline of the novenent path output unit. In Fig. 10, the estinmated
movenent path information including rodd information 20specified at
timngs Ttp%gf T3, and T4 is illustrated in a tree diagram An
exanpl e i ch the road represented by the road I D continuously
common fromthe first road ID specified at the timng Ti is specified
as the establ i sNext. phen thegyeyearent path gstpblisheneshregest ssnpytdramg thepv ement
path information is illustrated. The exanple of Fig. 10 is an exanple
I n whi ch bhieofamotmiendpathi dedemimdtion lnaitdSi thomicxdmeniveathe obtppairtit 19 specifies
I nformati on 25 including the out-of-novenent-path flag "0" recorded

on the estcBae BRNANRBEL aP@RE Mov3Reht i FBil Dibrklos RIS I‘é?ffegelﬁi?lgirﬁa(ﬁ-
Thus, an exanple in which the novenent path output unit 19 records

t he road | £ I, L | : - i1
the 11 ng PAREER pisFRoRimird el B ol colF Lude 3 he RS hd Bihel
| D on the established e t path storage it .20 usi t thre

bi eces. of PRSI B0BHBRING AR ar Rt REprd <Oy ritgets sndf ¢
Here, in addition to the above-described process, the novenent path
speci f i cafosamgahnageinformaiiop stogaggimgr defep §1pbr f oppsiicatkypforgkanplggthe
process of plotting and displaying a current |ocation on a map

di spl ayednonembit whtls@itpyt woiti k9 conglarestharcddibsin sequeseifrom the firetl ra¢erded
art (step S112). Then, the control unit 100 of the novenent path
speci fi catdaanDdgvdrgealllthe estiratcdapveheitiath heorpatbemhalngmhd operation

based on an
10  out-of-movement-path flag “0” recorded on the estimated movement path information
storage unit 17, and extracts a continuously common road ID. Then, the movement
path output unit 19 specifies the road represented by the extracted road ID continuously
common from the first road ID as the established past movement path, and records the
“road ID continuously common from the first road ID” representing the established
15  movement path on the established movement path storage unit 20.
[0063]
Fig. 10 is a first diagram illustrating a processing outline of the movement path
output unit.
In Fig. 10, the estimated movement path information including road information
20 specified at timings T1, T2, T3, and T4 is illustrated in a tree diagram. An example in
which the road represented by the road ID continuously common from the first road ID
specified at the timing T1 is specified as the established past movement path based on the
estimated movement path information is illustrated. The example of Fig. 10 is an
example in which the number of pieces of the estimated movement path information

25  including the out-of-movement-path flag “0” recorded on the estimated movement path



i nput of power OFF, a processing pause request signal included in a
w rel ess signal received froman external device when the vehicle
enters a parking lot, a paynent request signal fromoutside, or the
like (step 8113) and iterates the proé@ss fromthe 15above- descrl bed

process of S104 when ere LS no_end. Ther ocess
P ecor a no MiBURion hediaTi s AT ERPOPIE LGh S pRY RGP output
estimated npvenent path infor matl on, excl udi ng the esti mat ed

novement BBEAY rt?ﬁpa?lsﬁh% Tagd [R3 saefeﬁ%latdl@ﬁ aming bleafdyherepddR4tspecified at the
esti mated novenent path information data table of the estinated
nmovenent patihg TAhotheaoadid stnvmagesiyaerimai frofihéie fosteoshiD pathe establisiied
unit 19 records 20the road ID representing the past novenent path

sequent i aldoye@siitgati sbede biit R0 asiag titdhicd ideoerSsinkdihievedshepith shed
novenent path storage unit 20 after step S111. Then, for exanple,

when aspa}iﬁ‘&'?ﬁatfoﬁqyﬁl%%trétéd' nput (step S114), the paynent request
response unit 21 outputs a paynment request response storing the road
I D recordg[f%gg the est abl i shed novenent path storage unit 20 to the
request s (step S115). 25[0065] 40 Here, the request source of
t he paynent request, for.L exanple, is a charging processing device
connect ed vi a alifier 0 addiiongmibifabonedeseribed MCRSS the aagvemsni Ras i on

devi ce connected via the communi cation cable, or the |ike. Then, when
t he devi cepesificatien deq@fehmascbrcoeﬁgumhtosaetrfmenpaymmatch'mguemess efgpottisg,
a charging process is perfornmed 5based on the road ID stored in the
paynment r esflié¢isplayiagpenaent ip&¥ohlon a map didplaged drittie dBphyuiteoct aswious| y
common fromthe first road IDis not likely to be extracted using the

esti ngy ednidRUEIRNA tlﬁat%fhtédﬁrp{s[%ts 199). i MEHHOhB QoAthS unit 100 of the movement
out - of - noverent - path flag "0" recorded on the estimated movement path

| nf ormat | 0o 108 AUR0R UL ) Wrerk s SHBE! &l fbprh In BB UEBAIGIRECA ighe

is a regi conputarion 1's ecause roa
etc. is co s case, a transm ssion, device configured to
ransm t PRGSO g PO oS PRESISBR SiegAHn R ST aRrelhS 81 o
is stored may be installed on the road, the novenent path
speci fi cafceivedi&omem exterpgl desicsinwhen sha whirls eitens marlﬁng b riRAYNEAE Teduest
signal via the comunication unit 11, and the

signal from outside, or the like (step S1 13), and iterates the process from the

15  above-described process of step S104 when there is no end.  Thereby, a process of
recording new estimated movement path information, updating the estimated movement
path information, or excluding the estimated movement path information as a candidate
is performed on the estimated movement path information data table of the estimated
movement path information storage unit 17. The movement path output unit 19 records

20  the road ID representing the past movement path sequentially established by iterating the
process on the established movement path storage unit 20 after step S111.  Then, for
example, when a payment request is input (step S114), the payment request response unit
21 outputs a payment request response storing the road ID recorded on the established
movement path storage unit 20 to the request source (step S115).

25 [0065]



15 novenent path output unit 19 may specify the road I D established
as the novenent path based on the road ID included in the road

i nformati on comruni cation signal. In this case, the novenent path
output unit 19 specifies the estinmated4fovenent path information in
which the road ID read fromthe road i nformation comruni cati on signa
is held as the Hgiethc TPQussy SOUEPCU 4e MAYNTENbIRANFGHET BIAMRIKHAS & ERaTREed
novenment path 20 information including the out-of-novenent-path flag
"0," specbpfdacessingevicsadnnesadeg e atdrgldsy caannication néworls lagderhvigatiohe
estimated novenment path information as the established past novenent
pat h, anddedcocsimetbe viaahéel chibnigiRbbaetbld)or thiedikest Thén, svhed e ol
path on the established novenent path storage unit 20. [0067]

25Al t er naty ; i i S i hfdeBecl; € Fd
R e S i

dat abase W t.hin .J ' Lt rm.ned that the vehicle
traveﬁi o#l%’ﬁrogathé ‘Sﬂaﬁ ﬁﬁﬁﬁ?ﬁ%&ﬁgé\?%ﬂn%ﬂ; r%cﬁ:g&ﬁ%%o é; road |1 D having the
high reli @i{*ﬁty for a final novenment path. Thus, the estinated
nmovenent E information in which the road IDis recorded as the
road I D of the recently specified 5road information nmay be specified,
the road represaioethesgad PpntmaﬂUﬂllmmmpndﬁ@mﬂﬁﬁrﬁéO@ng isetog dikely to be
novenent path information nay be specified as the established past
novenent peatdeiedarsihg the estonated Moveperpatit infrgriatien axhalng thhed novenent
path may be recorded on the established novenent path storage unit

20. [ 0068huilenbedmaitipdt ffag 10NeedPIRIENhe Ratitated hidvbmeti pathlifformstibg €
ot her techniques in the above-described process of specifying the

est i mpged %ﬁ@fﬂﬁﬁ‘gﬁr ég& 1@%&%@%&%& tg:»g{, ?324#%%?% Risdh &9}@%@%

pat h. " For ex vénment path est request ha
(RN i T M RGN LR T TR T
e e et sl ememis suhad mformation notification signal in which the road I 18- 0
stored may be installed on the road, the movement path specification device 1 may
receive a road information communication signal via the communication unit 11, and the
15 movement path output unit 19 may specify the road ID established as the movement path
based on the road ID included in the road information communication signal. In this
case, the movement path output unit 19 specifies the estimated movement path
information in which the road ID read from the road information communication signal
is held as the latest recorded road ID from among all the estimated movement path
20  information including the out-of-movement-path flag “0,” specifies the road represented
by each road ID included in the estimated movement path information as the established
past movement path, and records the road ID representing the established movement path
on the established movement path storage unit 20.

[0067]

25 Alternatively, when the vehicle is in a certain specific region, a road ID having



i nformation including the out-of-novenent-path flag "0" recorded on
the estimated novenment path information storage unit 17, and specify
and output each road ID included in the estinmated novenent path
information as the road I D representindlthe established past novenent
path. In this case, .t he vement, path qutput unit 19 reads, 20l at est
ot i mat ednIEREFOAS A Fag FoUCaTa HOR Rl E B Hroih b T
information from anong the estimated novenent path informtion

i ncl udi ngdetpieniped thet theyebisteriravslsion & foad within the segierely yaripstedaad fat ed
novenent path information storage unit 17, and specifies the road

r epr esent bavihy thedagh rebabilityCor adinadadvément pathe s fThng tledestmatdendvepenh
information in which the estimted |ikelihood representing a hi ghest

val ue is pafieifdafatam id Hich @ redd I5ReEbopdRItas TRY AR MD of éidYecendls shEIGE
Fig. 11 is a second diagramillustrating the processing outline of

the myenppl iR@hiait ML b 'etciﬁpe'f_ii, &Fir%a;d %ﬁrgé@é@%cﬁ rbdl l‘ﬁ"ﬁ]‘éfﬁdéd"glttne

movenment path output untt 19 speti i“mat ed novenment p

information..l ich the estimated |ikeliho havi n i ghest

val ve Tor il enord Bt LR ey B BE e R RedeiShe ARG Rovement
recorded from anong the estimated novement path i nformation including
the out - oP2thoRdianieaddPrcpicsepting the established meyegent pafh rayheirecaadedon
road I D included in the estinmated novenent path information as the
road | D r thsreskblished gnaviemenbpaibbiosgednpdét novenent path. In the
1l0exanpl e of Fig. 11, estimated |likelihood of the road | D4 anong the
road i nf of0o0@8] on specified at the latest timng T4 is highest.
Accordingly, the estinmated novenent path information including the

road {(P4 at theaftbimhfdgely 4nd §10$8ﬁ&5tfﬂaﬁpeutgﬁi%ﬂit lghﬁaaz&%%ﬂ’%?ttecﬁﬁ&[bes in the
output unit 19 specifies the road I'D2, the road I D4, the road 1DS,

o0, e R HARS A oR B2 TSR 0 SR 4
e s e RA ek RSl 3% hESimi b Bl B
request has been input from the out-of-movement-path determination unit 18, the
movement path output unit 19 may specify one piece of estimated movement path
15  information based on estimated likelihood from among the estimated movement path
information including the out-of-movement-path flag “0” recorded on the estimated
movement path information storage unit 17, and specify and output each road ID
included in the estimated movement path information as the road 1D representing the
established past movement path. In this case, the movement path output unit 19 reads
20 latest estimated likelithood recorded in the estimated movement path information from
among the estimated movement path information including the out-of-movement-path
flag “0” recorded on the estimated movement path information storage unit 17, and
specifies the road represented by each road ID included in the estimated movement path
information in which the estimated likelihood representing a highest value is recorded as

25  the established past movement path.



[ 0070] Alternatively, the novenent path output unit 19 may
specify the estimated novenent path information in which the
estimated |ikelihood having the highest value is 20recorded anong the
estimated |ikelihood recorded in assoc#ation with the road ID of the
road i nformation specified as the candidate for the current novenent
path at al%6fi ng a predeternined nunber of tines earlier from anong
the estinmated novenent path information including the

out - of - novenent Figal hisfd sgoriddiagrenatldsithtiog thdyeroesssingmutie o thermonenpeat h
information storage unit 17, and specify and output each road ID

25i ncl udegathrmut}jmeum_ti mat ed novenent path information as the road ID
representing the 43 established past nmovement path. [0071]

Fig. 12 is a tthdlP'Esaﬁr&ﬁ?n?lé1H%@?H1é}$t!h]@%6\@ﬁleﬁﬁ9£§§§tgxa nrgyfd RERS the

nmovenent path output unit l'ustrates an ein

pat n -t oreediah heRe it bl SRR et BBl R TG et

value is re orded t he stlnated eI| ood recor ded

associ at i Bi# ﬁﬁtt"ﬁ UF%@ ﬁhgé‘éﬁ dyi 06'?‘3'&1%93 ah? SPhtmEe 1§;5"é@|’“?|ffidé°6°f%tamé?“g
timng a predeterm ned nunber of tines earlier as the candidate for

t he cur r etitc esomeied movsareht pash information necluding gst duref-swvemeenpath flpa 6"

i nformation including the out-of-novenent-path flag "0," and

speci f i esamhsheoificpand owpots cacdadal Diimdhdedad thaestimatedahdventeadpathv ement
path information as the road ID representing the established past

nmovenment Rabination at AR BIAND E@ré&fenﬁ'ﬁ@the bdrablidhed padtinibverEdnd pdie! 1 1AQRd

recorded in association with the road ID recorded at a tlmng T3

previ irjlqll yEQantn gof ?%de Ly Isflﬁ?@gqﬁglﬂ?&od]tﬁttﬁbe 0ﬁa ?Emtoh teGoddHinls (ftt?

curre gener a novement OI'ITB.IOI’] IS rea

ot - of - oL AT g T Hish Py Ags amele T bm%tsﬂ,m%v&alephaath

road I D4 included _ in the estinmated novenent path information
r ecor di ngidpreaiionjaeleding theapahBetatdhe tiguing T spreified.t nEham, thgaraveyente
are specified as the road ID representing the established past
path output unit 19 specifies the road ID2, the road ID4, the road IDS, and the road ID4
included in the estimated movement path information as the road ID representing the
15  established past movement path and records the specified road ID2, road 1D4, road 1D5,
and road ID4 on the established movement path storage unit 20.
[0070]
Alternatively, the movement path output unit 19 may specify the estimated
movement path information in which the estimated likelihood having the highest value is
20  recorded among the estimated likelihood recorded in association with the road ID of the
road information specified as the candidate for the current movement path at a timing a
predetermined number of times earlier from among the estimated movement path
information including the out-of-movement-path flag “0” recorded on the ¢stimated

movement path information storage unit 17, and specify and output each road ID

25  included in the estimated movement path information as the road ID representing the



20 novenent path and recorded on the established novenent path
storage unit 20. [0072] Fig. 13 is a fourth diagram
illustrating the processing outline of ghe novenment path output unit.
The novenent path output unit 19 may bé&2configured to conpute an

out put of I resenting the established past novenent
pat h agaiﬁgaﬁéﬁg%ﬁﬁﬁggggn%ﬁ%a 4 nost recently recorded in the

esti mat ed ment path information anong the output road IDs after

t he road UEﬁXﬁpresenting t he established past novenment path is output
to the established novenent path storage unit 20 is not consistent
with the conneckigoh? isqdbird Diagearo iltistrating the puasessinoontling of themovementi on
information closest to the current |ocation anong the connection road
| Ds i ncl ugatt ountput beit.r oad i nformation in association with the road ID
representing the novement path newly established after the output of

the road ID. [ 0gig3]2 fiafrate$an &Gankdlé HShAiRh B hdvenont ?ﬁth%‘uﬁ)ut 4dic 19 he

novenment path output unit 19 is 10assuned to sequen out put the

0 S B BB SRS ARDSE
h 19 d h
AT TR HER T b S

the already output road IDs to the connection road |ID jncl uded in

i nf or mat i dWoeiBden withéhaiead I pbUkaoahipfermating gerstfiedi® admingted

| i kel i hood val ue representing the newy established novenent path

t her eaf t eprefetermiingd WdnberHdditimesteadiec enthe candidate dadhd Bardnt olovweiaentipatit he
road information of the road ID6 are only the connection road | D5 and

t he cphnegbmGiindnpatle bdimatéhtholégemaneatdratioadiudi¥g the not i ncl uded.
Accordingly, it can be determi ned that the road represented by the

road | D4 @ﬁldoftlﬂﬁveﬁl%ﬁgﬁﬁm &1 ¥01ﬁ95.earfd1 i AJtP@acﬂ 18ad ,n%%e@mmg

Thereby, 20 the novenent path’outpdt unit termnes to conpute

h bl h r ded
i the estiICLARTRARR {ﬁﬁaforﬁ%aﬁ%?%ﬁ? Fosf i breSal B the SRR,
anong the already qutput road |Ds.is not consistent with the
connect i oMOVeMENtPa. ndn theekample ofifig s thsrestimated Ikglihgoddgeardsd Mavi ng

the highest estimated Iikelihood value representing the newy
est abl i shagoemiiemwiih theaond 1B egcordedent a2iBting kB peevinis.to eanad I rechided at
case, the novenent path output unit 19 conputes the road ID

15  the latest timing T4 for the currently generated estimated movement path information is

read from among the estimated movement path information including the
out-of-movement-path flag “0,” the road ID1, the road ID4, and the road ID4 included in
the estimated movement path information recording an estimated likelihood of “0.7”
which is the highest value are specified as the road ID representing the established past
20  movement path and recorded on the established movement path storage unit 20,

[0072]

Fig. 13 is a fourth diagram illustrating the processing outline of the movement
path output unit,

The movement path output unit 19 may be configured to compute an output of

25  theroad ID representing the established past movement path again when the road ID



45 serving as the established past novenent path again as illustrated
in (b) of Fig. 13. [0074] Here, in general map matchi ng technol ogy,

it may be determ ned and di splayed that the vehicle travels on a road
different froma road on which the vehftle actually 5 travels
according _to accurac f it ching. However, according to,the
above- desBP LR batdded it StmhtdiBaveriell el fnBrmiial onadbs Ohut o
highly reliable road estimted as, a traveljing road is establ.ished
based on EadilRsaler the gead IRysaresenting e estabdished prstmarepsipAlh is gutput to
comuni cation from another device, or the like, and the road |ID of

t he est ablliesiy@bilisheddndvenesat pail stasage hpit289s notessisiant wigh the connection road
Accordingly, it is also 10possible to specify the road representing a
hi ghl y actbréioedddds hssvoMe ok withpid citicninfomdtispelotdst waht omrsit laatiomp

mat ching of the related art. [0075] _ Figs. 14A, 14B, and 14C
are di agr gieneafeltohhddivh Feid 109 ifduidlih t0EroRd iiBnSftioRGh albcibfiSn with the
novenment path specification device. 15Fig. 14A illustrates the

ocat 1 on TdIBLEREPyETRER0fihen: bt b PRRRITEHET b gl S RpR P Bl rol

satellite Iﬁlnd a current traveling road is specified. However, in the
map mat chf g technol ogy, accuracy is degraded and sudden transition
froma situation in which traveling on a certain road is determ ned
to a situbd78h in which traveling on another road 20not connected to
the road is determi ned may occur. In such a case, it is difficult to
det erm ne a r oathars,\ahilbistrateé iv@hiof Fiz. hashantosetnt pattestepredingtrl® is
determ ne whether the vehicle has reached a road specified for

curreng t é@\ﬂﬁieﬁ"B@sé@lﬁeﬁﬂaﬂyfi}h'ﬁ%l?tﬁehbéﬂlﬁ?ﬁ,ttﬁ@ro‘d@ﬂ]gll NindgRe fRAID4 HOYRVeEr

when the road of the previously established road ID2 is connected to

the road giﬁlg{%ﬁ?f{]g%?rdo%néﬁ%gg{@%t {h%qgm?%% ’T?,eri 9 TB.DSIrqﬁ(i)%Qit{uﬁtﬁésﬂ,%eed

in Fig. 2 novenen h™ speci at’ion device

enbodi n‘en}nogi]eertngﬁtnﬂa egutmlu%ﬁ l%fcomA]')%res the road ID4 recorded in the estimated

movement path information most recently (timing T3) among the already output road 1Ds
to the connection road ID included in infonﬁation about the road ID6 having the highest
15  estimated likelihood value representing the newly established movement path thereafter
(timing T4). Here, the connection road IDs included in the road information of the road
ID6 are only the connection road ID5 and the connection road ID7, and the connection
road ID4 is not included. Accordingly, it can be determined that the road represented
by the road ID4 and the road represented by the road ID6 are not connected. Thereby,
20  the movement path output unit 19 determines to compute the ¢stablished past movement
path again when the road 1D4 recorded in the estimated movement path information most
recently (timing T3) among the already output road IDs is not consistent with the
connection road 1D included in information about the road IDé having the highest
estimated likelihood value representing the newly established movement path thercafter

25  (timing T4). Then, in this case, the movement path output unit 19 computes the road ID



the road of the road I1D4 and the road of the road ID5 is a road on
whi ch the vehicle has traveled according to estimated |ikelihood at
the end of traveling of the road of the road ID4 or the road of the
road IDS (at the end of traveling up t83an endpoint) or a road ID

g 1yt iresshRPROaLS o Brpagan e [t Foiar YR can

be accurately specified. [0076] Figs. 15A and 15B are fifth
di agr ans WAL 11 ustrati ng the processing outline of the novenent
path out put unit. The situation illustrated in Fig. 15A is an exanple

i n which the nuHtrey ingdenehoep hoddmehtechrafogye itmgayetst deldringireelchnid\dispheyed
novenment path output unit 19 as the past novenent path is two or

nmore. For tiekteRkRicleviidBlstone ey diffsiént Bidhha esad@nditiich the viehRrtsacafalliRoad
1D2- - >Road | DS- >Road 1D6-*Road I D8 and the novenent path according to

roads of Roads édBchﬁﬁéii‘Si’;Z&ch%y' SRARS mhtAing, ﬁ%v&e‘?@r, %Eé%r&iﬁ%%& figred as

illustrated in Fig. t he’ novenent paths are conpare a different

d i ified d f di f. .th ds. | d
o AT AT RIS R T A
i i Fig. 15B).
R TR S PRI, MR R A

consideration of a nerit for a user when charging is perforned

accor di ngobteingd aespeding to eimmuancationdirera anetherdsvice, er the tikarand the vad 1D of
specified by conparing the novenent paths and a sum of paynent 20
noney of theesmblisheil soaticisputpatias the pesatovemerpti. patdordidgienit isaalso
novenent path of a snallest sum of paynment noney may be established

as t hg) pagéssiPRYREpEsifiPdk Road RFréddntinb @ hidfly hecupat ba9 hWeinkhUsitl BbinBad
processing outline during tunnel traveling. The novenent path

speci fi cagljegﬂ-{c ggﬂb&ﬁngl%g@gnﬁ%ﬁ}iﬁ%géthgw%%i %lﬁ'eSt op a process 25of

est abl i shi'ng ast entry of a tunnel to the

exit of trb%.itsfnnel.

Figs. 14A, 14B, and 14C are diagrams each illustrating an outline of an effect of
the movement path specification device.

15 Fig. 14A illustrates the general map matching technology. In the map
matching technology, a location is specified based on a reception signal from a GPS
satellite and a current traveling road is specified. However, in the map matching
technology, accuracy is degraded and sudden transition from a situation in which
traveling on a certain road is determined to a situation in which traveling on another road

20  not connected to the road is determined may occur. In such a case, it is difficult to
determine a road on which the vehicle has actually traveled and determine whether the
vehicle has reached a road specified for current traveling by traveling through the
determined road. However, when the road of the previously established road 1D2 is
connected to the road of the road D4 and the road of the road IDS5 as illustrated in Fig,

25  14B, the movement path specification device 1 of this embodiment determines which of



47 In this case, the next path road information specification unit 15
detects a road ID representing a tunnel input according to

comuni cation or the like at the tunnel entry and a road ID
representing the tunnel input accordi ng6to comruni cation or the |ike

at the tunnel exjt, and outputs rqad . inforpatjion inpcluding the road
I D (tunnefhergad bt FG3d D 6‘9%@@882“@6’9 ey gg 1o O%afg&ihgaﬁ Eelrgle Dt
next path to the estimated novenent path information generation unit
16 by det tevdledyaachulingio asomdted Dkelihaodad thetandrof traweding of the road of the road

out - of - movenent - path determ nation unit 18 excludes estimated

movement p4 br iefreadweittheroad IDB4Gatcthe end ofxehveh@ih ey art diripoinkiadr aabad e
tunnel is nost recently recorded, and the novenent path output unit

19 est abl isQefnt BeighMaforh BnbBE RIRR! | RYcsmoBAad itlkQurARY ERL 143@tdAch
from anong the estimated novenent path information in which the road

above- hos & BRR SR RER N TE RRtdenRARR RS bkt i oleniflt

i ncl udes ?QP& uter system The steps of each of the above-descri bed
processes 3 be 15stored in a conputer-readable recording nmediumin
the formof a program and the above-described processes are _
perforned by caligsngeansbliitiaredifthdingrans aaeh Hneaing thapropessgeHuilingof
"conput er -readabl e recordi ng nmedi unt denotes a nagnetic disk, a
magnet o- ofitel maventking path autpohpaict di sc-read only nenory (CD-ROV), a
digital versatile disc (DVD)-ROM a sem conductor nenory, etc. The

conput er progr arhé'@alien ARGirated iPPiee 5 A & £ SQMPI AIwWMERtHR number of roads
comuni cation |ine, and executed by the conmputer receiving the
di striput ‘éﬁbaneQ%%ng established by the movement path output unit 19 as the past movement
path is two or more. For example, when the movement path according to roads of Road
ID2—Road ID5—Road 1D6—Road ID8 and the movement path according to roads of
Road ID2—Road ID4—Road ID7—Road ID8 are considered as illustrated in Fig. 15A,
the movement paths are compared, a different road is specified, and a sum of distances of
15  the roads is computed for each movement path. Then, the movement path having a
smallest distance sum may be established as the past movement path (Fig. 15B).
Thereby, it is possiblé to perform a cheapest charging process in consideration of a merit
for a user when charging is performed according to a movement distance. Alternatively,
a different road is specified by comparing the movement paths and a sum of payment
20  money of the road is computed for each movement path. Then, a movement path of a
smallest sum of payment money may be established as the past movement path.
[0077]
Fig. 16 is a diagram illustrating a processing outline during tunnel traveling,

The movement path specification device 1 may be configured to stop a process

25  of establishing the past movement path from the entry of a tunnel to the exit of the tunnel.



[ 0079] The program may i npl enent sone of the functions
descri bed above. The program may al so be a so-called differenti al
file (differential progranm capable of 25inplementing the

above- described functions in combinatih with a program al ready 48

ecorded on.the ¢ t STRI PPLI ITY 5The
b esent 1 AL s HERDE bl Proupbpagpet cativ jukih et proad 1D
specification device, which is disposed in a vehicle, etc. an

speci f i esre&f@ﬁ%&%‘ﬂlﬂﬁ%ﬂw%fawqﬁ@ng&P@n@um&ﬁt@naorﬁh%h%ﬁﬁh@amﬁel entry and

specification nethod, and a novenent path through which the vehicle
has previ aul@adylflneameetrehhgdhmtubeeldnmm retoeding t@ opomenicati@DESBRIRTAGN: OF
THE REFERENCE SYMBOLS [0081] 1 Movenent path specification device 2
Moverent hmngi dxitdend®maguts exmnihfodaxticieindudngeheroat IDMuBAsl 8¢ tht2dad>y T 0

sensor
5  information serving as the candidate for the next path to the estimated movement path

information generation unit 16 by detecting the two road IDs.  In addition, the
out-of-movement-path determination unit 18 excludes estimated movement path
information in which a road 1D other than that of the tunnel is most recently recorded,
and the movement path output unit 19 establishes the road ID representing the past

10 movement path from among the estimated movement path information in which the road
1D of the tunnel is most recently recorded.
[0078]

Also, the above-described movement path specification device interally

includes a computer system. The steps of each of the above-described processes may be

15  stored in a computer-readable recording medium in the form of a program, and the
above-described processes are performed by causing a computer to read and execute the
program. Here, “computer-readable recording medium” denotes a magnetic disk, a
magneto-optical disc, a compact disc-read only memory (CD-ROM), a digital versatile
disc (DVD)-ROM, a semiconductor memory, etc. The computer program may be

20  distributed to a computer via a communication line, and executed by the computer
receiving the distributed program.
[0079]

The program may implement some of the functions described above. The

program may also be a so-called differential file (differential program) capable of

25  1mplementing the above-described functions in combination with a program already



5 Vehicle velocity signal output device 10 Input unit 11

Communi cation unit 12 Map data storage unit 2013 Road information
specification unit 14 Estinmted novenent |ocation conputation unit 15
Next path road information specificatidf unit 16 Estimated novenent
path informatjqQn generation unit 17 Estimated novenent path
infornatiBﬁogéaﬂﬁg@aﬂﬁ?wﬂﬁéwgbﬁht-of-anenent-path det erni nation unit
49 19 Movenent path output unit 20 Established novenent path storage
unit 21 Paynent request response unit 100 Control unit

INDUSTRIAL APPLICABILITY
[0080]
5 The present invention can be widely applied to a movement path specification
device, which is disposed in a vehicle, etc. and specifies a movement path of the vehicle,
and a movement path specification method, and a movement path through which the

vehicle has previously traveled can be accurately computed.

10 DESCRIPTION OF THE REFERENCE SYMBOLS
[0081]
1 Movement path specification device
2 Movement longitude measurement device
3 Acceleration sensor
15 4 Gyro sensor
5 Vehicle velocity signal output device
10 Input unit
11 Communication unit
12 Map data storage unit
20 13 Road information specification unit
14 Estimated movement location computation unit
15 Next path road information specification unit
16 Estimated movement path information generation unit
17 Estimated movement path information storage unit

25 18 Out-of-movement-path determination unit



50 CLAIMS [Caim 1] A novenent path specification device conprising:
a novenent path output unit configured to output identification
information of a 5road included in any estinmated novenent path

i nformati on other than that determni ned4?o be outside a novenent path
anong the esti nmovenent path information including the

i dentificati on%%vﬁ‘ﬁ‘ﬂ’%%b‘?‘g)tpﬁtémﬂtoad representing the novenent path
of past estimation as the identification information of the road
representing anZ@Establishedswvpment nagyeamae upht h. 10[ A ai m 2]

The novenent path specification device according to claim1, wherein
t he nmovenent pa?hPaymgutequesttresppessd driies t he i dentification
information of a continuously included common road as the established
past novenent pathCwattdlivitt he esti mated novenent path information
other than that determ ned to be outside the novenent path, 15and
outputs the identification information of the road representing the
past novenent path. [Caim3] The novenent path specification device
according to claiml or 2, conprising: a road information
specification unit configured to specify road information at a

20l ocation within an error range froma current |ocation of its own
device as a candidate for a current novenent path;



an estimated novenent | ocation conmputation unit configured to
sequentially conpute estinmated novenent | ocations from one endpoi nt
closest to the current |ocation on each road of a candidate for the
current novement path specified by the3Poad 25i nfornation
specification unit according to pass&ggg%% ti me based on a novenent
51 distance of a vehicle including i devi ce according to the
passage of tine; a next path road information specification
unit configaimedlto specify the road information in which the
estimat ed novenent | ocation conputed for the road information

speci fied by tha moathdnnpah spdcifivatispdevitd canprisingini t first approaches
anot her 5endpoint of the road information and specify the road

| nfor mat | on congggkeichaifGub AN RRTEHRRIS St i1bIRificaAch inkiifTaiBh bR

as the candidate for the next” path; an estimated novenent path
e . : . fi c _
ot or it i SipCaSAFAE Ry S BN AR R RS D ol PP e dpmingd to

path road_ i nformation specificatian upit gs t he cand{ad]%le for .tlge.
next pat hPf PBIHSA0RQY MO PYRAMPBR HicssHIRIeg Qs pal g)rmationpgpding
information specification unit _as the candidate for a current
novenent Bwtifeifadepformatipn gbthereadreprscibig) thamereey dathral nast: h
information in which the identification information of the road

i ncl uded Eestimdt®nrasdlet idafitoioation orforamedion lu€ thedead representingrani astablisheedipast
of the road included in the road information specified by the next
pat h roadpioRt@endiaipn specification unit as the candidate for the
next path are 15associated for all the road information specified by
t he nﬁ@a g@ta{}ngfad i nformation specification unit as the candi date
for the next path; and an out - of - novenent - path determ nation

unit configured, fo determ ng the.estinmated novenent path informtion
" Whi oh posst TN PP RO RE TR G O E IBEARERTn Jat HEE Mo
anong generated estimated novenent path informafion as the 20
esti mat ed MYGBREHRAHANTANG WaPRetPHHe iAnSfigatianHaiamedrmel 2 (atiRuRsly
setting the road information specified by the next path road
i nf or mat i éelugled cominwetroathasihe estalishp@pesamiivesert fagr withia thegstingiedh as
the candidate for the current novenent path and sequentially
per f or m ngopemesgsdsinddrotahion edicr thah ¢itht deteenmed td beaitsida theanuehant path,
unit, the next path road information specification unit, and the
est i mp4 ed apPYRPBRR thdPREMification information of the road representing the past movement
path.
[Claim 3]
The movement path specification device according to claim 1 or 2, comprising:
a road information specification unit configured to specify road information at a
20  location within an error range from a current location of its own device as a candidate for
a current movement path;
an estimated movement location computation unit configured to sequentially
compute estimated movement locations from one endpoint closest to the current location

on each road of a candidate for the current movement path specified by the road

25  information specification unit according to passage of time based on a movement



25i nformation generation unit. 52 [Caim4] The novenent path
specification device according to claim3, wherein the estinmated
novenment path information generation ugl t conputes estimted

| i kel i hood of the road i nf ormati on spe ified as the candidate for a

current 5 0 exte dlng

i ect i ondPHNR: P Peicle s bR 3bviPk AR @&ﬁ?ﬁ%%?%? e

i nformation specified as candi date_for the c nove

and the |ocati ohRgfdad rpﬁfi\vﬁ@rp}@oa.w@eﬁ?a&ﬁn.uwt@%tr tosﬁss@? thet

by its own device, and associates and records the conputed estlnated
i kel i hoothfammationdn wightthe pstianateshmpyéraenidedation esmpuied fasdke foad| uded i n
the road information specified as the 10candi date for the current

nmovenent peHbimation tshecifiat bynthit echdinfemation greificatibronmafitsoapprasudies another
wherein the novenent path output unit specifies one piece of the

estimeg edeﬁﬂ@y\bﬂﬁ%&*thenewmfmﬁlaﬁtah@gbééa?% 198d iPSrmestoh TBhRtdd tlS‘ﬁlle' 138@d

fromanong the estinated m)verrent path™ i nfornmati on ot her than that

deter m “eﬁegﬁ%g@gg IBfttﬁe’ &6 § Eﬁe &ﬁ@'aate]rﬁ %‘é{ .| es_and

out puts t |cat|on|n or |ono eac roa I'nc udedlnthe

estimated novenent . h I nf or | s the estahlished verre
bath [ O af m 578 ettt oK aHD TR e G Egp o, ol © SBecth)
according to claim 4, vvherel n the novenent path output unit specifies
the esti nitedaadi@maiion sarnecicdfiohedoadmlormalan specified by the next path road

information specification unit as the candidate for the next path from among the road

10 information specified by the road information specification unit as the candidate for a
current movement path and separately generate the estimated movement path information
in which the identification information of the road included in the road information and
the identification information of the road included in the road information specified by
the next path road information specification unit as the candidate for the next path are

15  associated for all the road information specified by the next path road information
specification unit as the candidate for the next path; and

an out-of-movement-path determination unit configured to determine the

estimated movement path information in which possibility of the candidate for the
movement path is low among generated estimated movement path information as the

20  estimated movement path information outside the movement path by setting the road
information specified by the next path road information specification unit as the
candidate for the next path as the candidate for the current movement path and
sequentially performing processes of the estimated movement location computation unit,
the next path road information specification unit, and the estimated movement path

25  information generation unit.



20t he estimated |ikelihood having a highest value is recorded anong
the estimated |ikelihood recorded in association wth the
identification information of recently specified roads included in
the estinated noverment path informati oA2other than that determined to
be outsidg t he venment path, and specifies and outputs the

i dentifi c&t®BA4 nformati on of each road included in the estimated
novenent path information as the 25establi shed past novenent path.
53 [Caim6]  The movpmentpatinwaeiligation dayisgisreardingdacladnidce accor di ng
to any of clains 1 to 3, wherein the novenent path output unit

speci fi es the eshémathd couaodmiovaatit patif iaforatatiom génerattonaittdosputes
identification information of the road i nput from another device 5is

recorded agirhdted iik&MHobll bE Bleir®at infdrRiatiBh kRifRdd 8 teecbidale P& ehrkdmd
road anong the estimated novenent path information other than that

the. 1 dbnt (TYERER it BAEaCIpRy ARKEE inc o ereiihy SHEROD P20 abl R
101 O i m Hed ntISAE ke g ateasohea Bt e BRI o ulBEbr ai ng

to claim4, wherein the nmpvenent path output unit specifies_ the .
est i mat ed MeyomeRiRatlbaRdhE Hcghamandmiraedive digeianshithtical spass s giesbly its
havi ng a hi ghest val ue anong the estinmated |ikelihood recorded in
associ at i ownwlevites dnd dssberatésfand acdoods the competed estinodted hkelihoad anditheuded
in the road 15information specified as the candidate for the current

movenent pihtifisathdafRifatidnettheosdenclodedin MRsroad i folnat@aperifitibas the
estimated novenent path information other than that determ ned to be

out si ?f t R dTBME e DRt nﬁognéﬁ%%ﬂﬂc nSRe &itha®d MbendnBath information,

identitication informati on of each road included in the estinmated
novenment ga&h information as the established past novenent path.
20[d aim ? The novenent path specification device according
to any one of c%}vgtims Ito 7, wherein, after the ident.ifi i

cation,
| nf ormat i on_of POSHN GEmeal bedh DeSu Lo RS BRI Ghbe FRimalsshy b
is output, the novenent path output unit determ nes to conpute the
out put of mayemeniepath fnferatation brsedonithe poimated hikrdihpod Fomegmpaniedhe pritinated
establ i shed past
movement path information other than that determined to be outside the movement path,
15 and specifies and outputs the identification information of each road included in the
estimated movement path information as the established past movement path.
[Claim 5]
The movement path specification device according to claim 4, wherein the
movement path output unit specifies the estimated movement path information in which
20  the estimated likelihood having a highest value is recorded among the ¢stimated
likelihood recorded in association with the identification information of recently
specified roads included in the estimated movement path information other than that
determined to be outside the movement path, and specifies and outputs the identification

information of each road included in the estimated movement path information as the

25  established past movement path.



25novenent path again when the identification information of the road
recorded in nost 54 recently estimted novenent path information
anong the output road identification |n ormation is not consistent
with the identification information of >4 connection road recorded in
aSSOCIatIﬂ? ﬁ%%? | ocation information close to a current |ocation
anong the 4 fication infornation of connection roads included in

new y specified_yoad 5infor m 9] A _process net hod of a
movenment path spBERPYEEEHIHF Fl atg@cﬁa?ﬁfqeé‘f:?fﬁ ding to any @Jﬂ:g'ﬁﬁ’cst ¢ by
a novenent path output unit of the novenent path specification

devi ce, i sbaxeirf theandvsmenhpash patphiounioipeeifics e sstvhigd atbvementgath

esti mated novenent path 10information other than that determned to
be out si dinfarnmnioai®nthighathé identficatiohénfeahationt efdhamad gt fioat dnother device
information including the identification information of the road

repr esent igYdcdri&d AOME IRAtIfieAlon 1@Fonﬂ§t$6n & e By QPedfied AR among the
identification information of the road representing an establ rshed

past_move Rt bEhByerheh Pl l?nlfdrm:hﬁglh&hgmgﬁaﬁt F&%%@é&?. LRERGG A O

erern the no erre uni

identification inf ion. cont | nuo |nc u co n road, as

e est apmosraantal ARG s8ifRs B RPUsIhY Herlac-Se MEu T ertndoaar h
information other than that determned to be outside the novenent

pat h, andinslpdsdinthergstimated mavergn| rath inferatatian aphesstablighed pag movement

representing the past novenment path. 20[ O aim 11] The processing

met hod acpathding to claim9 or 10, conprising: speci fying, by

a road information specification unit of the novenent path

speci fo cajCrfindgvi ce, road information at a location within an error

range froma current location of its own device as a candidate for a

current movenenihPahlement path specification device according to claim 4, wherein the

movement path output unit specifies the estimated movement path information recording
estimated likelihood having a highest value among the estimated likelihood recorded in
association with the identification information of the road included in the road

15  information specified as the candidate for the current movement path a predetermined
number of times carlier among the estimated movement path information other than that
determined to be outside the movement path, and specifies and outputs the identification
information of each road included in the estimated movement path information as the
established past movement path.

20  [Claim 8]

The movement path specification device according to any one of claims 1 to 7,
wherein, after the identification information of roads specified as the established past
movement path is output, the movement path output unit determines to compute the
output of the identification information of the road representing the established past

25  movement path again when the identification information of the road recorded in most



25sequentially conputing, by an estinated novenent |ocation
conputation unit of 55 the novenent path specification device,

esti mated novenent | ocations from one endpoint closest to the current
| ocati on on each road of the candi dateS5for the current novenent path
specified by the road i nformation ecification unit accordi. fo
passage ofSCERIRLEHEAEY ‘Bﬂveén%vgﬁé?ﬁ)‘qﬂi‘%‘{%'ﬁ@g&ge BUWEW)&& éieinﬁggﬁl‘j’inng
its own device according to 5the passage of tine; speci fyi ng,
by a next infatnatiopdsindtrebnsistant with @pe@em%@mqrunfqmiatlomf 2 prngeiiasyrond
pat h specification device, the road information in which the

est i mat edrgrordeden hssboatdn with daarich édofmaitiohlttose caal curndnd totatidroamong the
specified by the road information specification unit first approaches

anot her epgdpatibdtiodfinfoRBatiRAsk dofAQHIR bR ifiMeHeARE Gk specifibe rdaad
10i nformati on connected to the road represented by the road

i nfornati e candi date for the next path; speci fying, by
an es??na?l{e}gﬁn%{?ghent path information generation unit of the

novenent f@t@h ;geci fication device, the road information connected to
t he road BReht i on specified by the next path road information
specification unit as the 15candi date for the next path from anong
the road i nf or mAtrressssipeaictiod pfisymevementpath spRCHiGRHOR BeVieh SOMPTIBIALT on
unit as the candidate for a current novenent path and separately
gener ating the estputtiag s ammoeemmerit patit dutputfuaitmdtlicanovemenh path spémafication
identification information of the road included in the road

i nf or mat i gevisd) dddnfigichtdRnhforingBén 6Na toall MidRlcdan afy estit@rtédRdvdmelt pedd
in the road information specified by the 20 next path road

I nfor ygti Pﬁr?ﬁﬁ)}nfoiﬂ?%ttﬂdﬁr{h%ﬂﬁe{e $nell16 be @G@idg%trﬁoﬁzﬂ{e& ?ﬁh @%hgﬂ?ct h are
associated tor all the road 1nformation specified by the next path
road information specification unit.as the candi.date f. 2 N
pac h:  anaestmaed meSgens iy oAb iR Rudticing RRBHARRn I flor ol the road
determ nation unit of the m)verreTDt Pat h specifi c_gt [ (%n dev%@)e, t.he
est i mat ed GRAERHE he A1QYEMeRIPATAPT RAS! PGB AS Hlsddensiicatign mdorgratiop gf the
candi date for the novenent path is | ow anong generated estimated
movenent rd&@l representing an established past movement path.

[Claim 10]

15 The processing method according to claim 9, wherein the movement path output
unit specifies the identification information of a continuously included common road as
the established past movement path within the estimated movement path information
other than that determined to be outside the movement path, and outputs the
identification information of the road representing the past movement path.

20  [Claim 11]

The processing method according to claim 9 or 10, comprising:
specifying, by a road information specification unit of the movement path
specification device, road information at a location within an error range from a current

location of its own device as a candidate for a current movement path,

25 sequentially computing, by an estimated movement location computation unit of



path information as the estimated novenent path infornmation outside
t he novenent path by setting the road information specified by the

next path road information specification unit as the candi date for

the next path as the candidate for the3&urrent novenent path and

sequenti al| erform rrocesses .of the estimated nmovenent | ocation
Somput at i BIF TRYGmEnsPHE SPESHCAIR QoY ige: 45 TRAER Mave BENIBEEIOs 891 G uni ¢
and the estimted novenent path information generation unit. [Claim
12] endpopptsipsashie the capasi lagptionoaregelt ked of the capdidatsder theerrrent
specification device to function as: 10a novenent path output neans
conf i gur echavemenit fattt spcddrt ibfy itiatoad mfomharomspeoficabion anitaacbrdng lto gasdagen
any estimated novenent path information other than that determned to

be outsi dgf AmeDYGI IR a BevdinaldReanch 6f £5&HiBIRMudRY RIGRA dBdtdaccording to
information including the identification information of the road

repres$nt {H%%agggﬁggﬁﬁgsnt path of past estinmation as the

I dentification rmati on of the road 15representing an established

past novenent path.. [Claim1 . ~The. .progr ccordi to cl ai
5% wher ei 't hoSHRG gD HheH pathape infnuBE SERRaBET BRE bF e ovEnith
Identification informati on of a continuously . included cormmon road as
the est abPit8isaerifieation devissehe rogd dpfopnatinnnpuchatbe ertimated movementlogicn

i nformati on other 20 than that determ ned to be outside the novenent
pat h, andcoupyed forttherdad exfoirhatoatspesifiedby theerpadmfematine spesiftbation unit
representing the past novenent path. [C ai m 14] The program
accor di ngfits apprandhed ansthierkeddpohesfthe rdadénformgicnandapsdaiidide ecadout er

to further function as: 25a road information specification neans
confi pyr echb@natRfRcohiectdad idYoad FpkdseRedby tiR/road information as the candidate
for the next path;
specifying, by an estimated movement path information generation unit of the
movement path specification device, the road information connected to the road
information specified by the next path road information specification unit as the
15  candidate for the next path from among the road information specified by the road
information specification unit as the candidate for a current movement path and
separately generating the estimated movement path information in which the
identification information of the road included in the road information and the
identification information of the road included in the road information specified by the
20 next path road information specification unit as the candidate for the next path are
associated for all the road information specified by the next path road information
specification unit as the candidate for the next path; and
determining, by an out-of-movement-path determination unit of the movement
path specification device, the estimated movement path information in which possibility

25  of'the candidate for the movement path is low among generated estimated movement



a location within an error range froma current |ocation of its own
device as a candidate for a current novenent path; an
estimat ed novenent | ocation conputation neans configured to
sequentially conpute estimated novenent6l ocati ons fron1one endpoi nt

cl osest to the_current |ocation 5on each raoad of can e for the
current nBASHRRIMAANAsIheesmaled BYVERent PRdn ORaRReUHAe g]@éewwaf peh
nmeans accordi ng to passage of tinme based on a novenent distance of a
vehi cl e i hgbeitihgtheiroad mfprmiéion speciftesdriotiha gextpathhwap infemaationfspedifiegtion
a next path road information specification neans configured to

speci fy thegithotd candiofsdisn thenext path 3hhd bundriaitd foathedurntaneydmdnopathiaad
conmput ed for the road 10information specified by the road information

speci fi Catsé r%kﬁﬁ%ﬁ@ﬁs%%@% ANRLRAMARARA! REatRin vt AR umt
i nformation and Specify the road information connected to e road

represent gd by, ézﬂ@ r§ 38 P@%ﬂ;&]ﬁcﬁﬂaﬁ& ﬁn{)fs afif Al tleh %ovteﬁl%np]%ﬁ

pat h; an esti novenen or nat ' on genera on nea

confi gured to specify the road information connected to the road

i nf or mat i g EERYIMN YHE next path 15road i nformation

specificati on means as the candidate for the next path from anong the
road i nfol@ktmaA] specified by the road information specification
nmeans as the candidate for a current novenent path and separately
gener at e t he esAipmegredt fopvasingta qaigutdr of @ mmvement path sgeciicatiredevice to
identification information of the road included in the road

i nformat i gmcabaad:-he identification information of the road included
in the road 20i nformation specified by the next path road information

speci fi4cation L d
for aF t he roa t| &ﬁgpeca%§c§9@§&&ﬁtQﬁganmﬁ%hﬁagggaﬁﬁﬂ&h%&ﬁ
|nformat|o t|on ans as the can he.next  path;
and an-oubt BTSN (awi%m&am e okt S e aRutebt phr e

det er mi ne the estimated novenment path information in which

possi bi | i fl;tegpmpql‘@ hegiHsidea glqvgmeptﬁglth among the estimated movement path

information including the identification information of the road representing the

movement path of past estimation as the identification information of the road
15  representing an established past movement path.

[Claim 13]

The program according to claim 12, wherein the movement path output means
specifies the identification informati‘on of a continuously included common road as the
established past movement path within the estimated movement path information other

20  than that determined to be outside the movement path, and outputs the identification
information of the road representing the past movement path.
[Claim 14]

The program according to claim 12 or 13, wherein the program causes the

computer to further function as:

25 a road information specification means configured to specify road information at



25 novenent path is | ow anbng generated estinmated novenent path
information as the 58 estimted novenent path information outside

t he novenent path by setting the road information specified by the
next path road information specificatié?n nmeans as the candi date for
t he next th.as the candi date for the [ rent venment .pat h and.
sequent i anTSPaaT PP AR SRS i ool RPN ol RSHE Shrot's BEMigas,
conput ati gn 5neans, the next path road information specification
means, an&PrAFITEEY DAYt RBenent path i nformation generation means.

an estimated movement location computation means configured to sequentially
compute estimated movement locations from one endpoint closest to the current location
5 oneach road of a candidate for the current movement path specified by the road
information specification means according to passage of time based on a movement
distance of a vehicle including its own device according to the passage of time;
a next path road information specification means configured to specify the road
information in which the estimated movement location computed for the road
10 information specified by the road information specification means first approaches
another endpoint of the road information and specify the road information connected to
the road represented by the road information as the candidate for the next path;
an estimated movement path information generation means configured to
specify the road information connected to the road information specified by the next path
15  road information specification means as the candidate for the next path from among the
road information specified by the road information specification means as the candidate
for a current movement path and separately generate the estimated movement path
information in which the identification information of the road included in the road
information and the identification information of the road included in the road
20  information specified by the next path road information specification means as the
candidate for the next path are associated for all the road information specified by the
next path road information specification means as the candidate for the next path; and
an out-of-movement-path determination means configured to determine the
estimated movement path information in which possibility of the candidate for the

25 movement path is low among generated estimated movement path information as the
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estimated movement path information outside the movement path by setting the road
information specified by the next path road information specification means as the
candidate for the next path as the candidate for the current movement path and
sequentially performing processes of the estimated movement location computation
means, the next path road information specification means, and the estimated movement

path information generation means.



