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TECHNICAL FIELD
The present invention relates to a position recognition device for
10 deciding a zone where a moving object takes a position and, more
particularly, to a position recognition device to be used, i.e., in case

accounting information is generated as the moving object moves.

BACKGROUND ART
15 Generally in case a vehicle as the moving object passes through a
toll road, there is made the so-called "accounting process", in which the
vehicle is charged with a toll according to its type or covered distance. In
this accounting processing case, facilities such as gates or tollbooths were
conventionally provided at the entrances and exits of the toll road. If the
20 method of providing such facilities is adopted, however, there arise
problems that the works to dispose or transfer the facilities themselves are
troublesome, and that the landscapes and spectacles around the road are
deteriorated by the facilities. Thus, there has been known a device, which
can make the aforementioned accounting process without disposing the

25 aforementioned facilities on the road. One example of the device is



described in Japanese Patent Laid-Open No. 2000-123213. This accounting
processor described in the Laid-Open is provided with a on-vehicle unit
nounted on a vehicle, and an external information wunit disposed outside of
the vehicle. The on-vehicle unit constructs a 5 portion of the so-called
"Travi gation system and is provided with an electronic control unit.
Moreover, this electronic control unit is constructed of a m croconputer,
whi ch i s cdesovibed inalaplapesé PatentobaiskOpen Net2000g823%43.  and an

i nput/out put interface. Wth the electronic control unit, there are
connected a map Thikadmeaentiag proesssoundéscribe@in (he d.aidiDygerc apipravidedf

A obal 10 Positioning System antenna, and a ground communi cation unit.
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database is stored with the information on the roads of the map, the
information on the accounting zones in the roads and so on. On the other
hand, the display unit is provided for operations to input the present
position and the destination of the vehicle, or the travel route of the vehicle.

15 Moreover, the display unit indicates the present position of the vehicle in
the map data. Moreover, the GPS antenna is provided for receiving signals
transmitted from artificial satellites. Still moreover, the ground
communication unit is provided for communicating with an integrated
center placed on the ground.

20 The external information unit is constructed to include the artificial
satellites and the integrated center. This integrated center is provided
with a ground communication unit for communicating with the ground
communication unit of the on-vehicle unit, a map database stored with map

data determining the accounted zones and the tolls;; and an electronic

25 control unit connected with the ground communication unit and the map



dat abase. I n the accounting processor described in the aforenentioned
Lai d- Open, the position of the vehicle in the map data is detected by
receiving the signals transmtted fromthe artificial satellites through
the 5 GPS antenna of the on-vehicle unit and by processing the received
st’/gnals. On the basis of the detection result of the position of the
vehicle, noreover, it is decided whether the vehicle is positioned in the
account i nglateheser in the unaccounting zone. Moreover, the position
informati on of the vehicle is transmtted through the ground comrunication
unit of the on-Jahithke atéoudgvngeprazesdrr idesegbead eth cthd esforémentienbdsi s of
the received position of the vehicle, the integrated center nmakes an
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whi ch of the accounting zone or the unaccounting zone the 3 .
10 device to the integrated center. On the basis of the received position of the

vehicle, the integrated center makes an accounting process based on the
accounting zone and transmits the process result to the on-vehicle unit.

Here in the detection of the position of the vehicle by the artificial

satellites and the GPS antenna, a detection error is inevitably caused by the

15 arrayed state of the artificial satellites. Thus, there arises a problem that

an erroneous accounting is generated by collating the detection result

containing an error and the accounted zone of the map data. In the

accounting processor described in the Laid-Open, therefore, a buffer zone is

set between an accounted zone and an unaccounted zone of the map data.

20 This buffer zone is set on the basis of a distance corresponding to the

detection error of the position of the vehicle. Moreover, the accounting

processor is constructed such that the decision that "the vehicle exists in the

accounting zone" is not made in case it is decided that the position of the

vehicle is in the buffer zone. By thus setting the buffer zone, an erroneous

25 decision on which of the accounting zone or the unaccounting zone the



O 4 vehicle takes a position is prevented from being made on the basis of
tlse position detecting precision of the vehicle. In the accounting device
described in the aforenentioned Lai d-Open, however, the error of the
position detection of the vehicle is coped with 5 setting the buffer zone
b& ween the account i ng zone and the unaccounting zone. Therefore, the
quantity of data necessary for the accounting process increases, and the
oper at i onsvehdclestakey  position scprayented) from betng made oortheikasiedf the a
result, problens are that the cost for the accounting device rises, and

t hat the tpasetigedetetting pyecxies of the vélachat a necessary for 10 the
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10 the accounting becomes long.
A main object of the invention is to provide a position recognition
device, a position recognition method, and an accounting processor and an
accounting processing method, which can decide it highly precisely whether
or not a moving object has moved from a predetermined zone to another,

15  which can suppress the rise in the manufacture cost, and which can prevent

the time period necessary for the data processing from becoming long.

DISCLOSURE OF THE INVENTION
In order to achieve the aforementioned object, according to the
20 invention, there is provided a position recognition device for deciding a zone
where a moving object takes a position, characterized by comprising: a
traveled distance decider for deciding whether or not said moving object has
traveled a predetermined distance corresponding to the detection error of
the position of said moving-object; and a zone decider for deciding the zone

25 where said moving object takes a position, if said traveled distance decider



4 40 deci des that said noving object has travel ed said predeterm ned
dirstance. According to the invention, therefore, "the decision on what
zone the noving object exists in" is not made, within the travel ed di stance
in which the position detection of the noving object possibly be
efroneous. 5 Therefore, the precision in the decision on what zone the
novi ng object exists inis inproved, and it is unnecessary to set the
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10 necessity for the buffer zone to be set, therefore, it is possible to reduce the
quantities of data and operations and to suppress the rise in the cost for
manufacturing the position recognition device. Within the travel distance
for a possible error in the detection of the position of the moving object,
moreover, it is unnecessary to detect the position of the moving object.
15 Therefore, it is sufficient to acquire discrete pieces of positional information
so as to be the position recognition device. It is, therefore, possible to
promote the reduction in the size of the position recognition device and to
suppress the rise in the cost for manufacturing the position recognition
device.
20 In the device of the invention, moreover, said traveled distance
decider and said zone decider may be mounted on said moving object.
In the position recognition device of the invention, therefore, "the
moving object can decide the zone where the moving object exists, by
receiving neither information nor data from the outside thereof".

25 According to the invention, moreover, there is provided an accounting



25 According to the invention, noreover, there is provided an accounting 5
O-processor for deciding a zone where a noving object takes a position,
thereby to generate accounting information on the basis of the decision
result, characterized by conprising: a travel ed di stance deci der for

d&ci ding whether or not said noving object has covered a predeternined
distance 5 affecting the precision in said accounting information; and an
account i ngro¢essor fat i devidingenarane fwirerdeai tioving robjectntalkdse nepasitionnovi ng
object takes a position, if said travel distance decider decides that said
nmovi ng objthetebyaso genavatecdccpanding adermationedn dihst basie, ofatite fdetisj@ner ati ng
accounting information based on the decision result. 10 According to the
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10 According to the invention, therefore, the zone where the moving
object exists is not decided within the travel distance affecting the precision
of the accounting information. Therefore, it is unnecessary to set the
aforementioned buffer zone as the reference for deciding the existing zone of
the moving object, so that the precision for deciding what zone the moving
15 object exists in can be improved. Moreover, the zone in which the moving
object exists is not decided within the travel distance, at which the precision
of the accounting information is affected by the movement of the moving
object. Therefore, the positions of the moving object need not be detected
one by one so that a device for acquiring discrete pieces of positional
20 information can be used as the device for detecting the position of the
moving object. As a result, it is possible to promote the size reduction of
the accounting processor and to suppress the rise in the cost for
manufacturing the accounting processor.

In the device of the invention, moreover, said travel distance decider

25 may be constructed to decide said predetermined distance in terms of a



In the device of the invention, noreover, said travel distance decider 25
may be constructed to decide said predeterm ned distance in terns of a 6
rectilinear distance. According to the device of the invention, therefore,
the predeterm ned distance is decided in terns of the rectilinear distance
s that the distance traveled by the noving object is no nore than the
actual 5 covered distance. Therefore, it is possible to avoid the

possi bi | i trgctilineacdistaresce of the excessive accounting. In the device of
the invention, noreover, said accounting information generator my be
constructed to danpeliaga tor atled Idecice, ohi the isvediacgt ethdrgfdrbe thee said
novi ng obj ect has travel ed the predeterm ned 10 di stance, and choi ces of
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10 distance, and choices of travel routes existing in the map information
providing the reference for deciding the position of said moving object,
thereby to decide that said moving object has traveled such one of the choice
covered routes existing in said map information as to minimize the travel
distance of the moving object.

15 According to the device of the invention, therefore, it is decided that
the moving object has traveled such one of the choice of travel routes
existing in the map information as to minimize the travel distance of the
moving object. In other words, "the travel distance of the moving object”
decided by the accounting information generator is no more than the actual

20 travel distance so that the excessive accounting cannot occur. Moreover,
the detection result of the travel locus of the moving object and the choices
of the travel route existing in the map information are compared to improve
the decision precision of the zone where the moving object exists.

In the device of the invention, moreover, said accounting

25 information generator may be constructed to compare a travel locus, which



In the device of the invention, noreover, said accounting 25 information
generator nmay be constructed to conpare a travel |ocus, which 7 is detected
by the tine said noving object has travel ed the predeterm ned distance,
and the configurations of choices of travel routes existing in the map

| iformati on providing the reference for deciding the position of said
novi ng obj ect, thereby to decide what of the choices existing in said map 5
i nf or mat i aa dedeateddby the tibiestidnmovingokjecti hasiraveded dbe prodeteaindned
conparison result. According to the device of the invention, therefore, it

i s deci dedlistamice, hhd thseviondigurhtiohs i shbices elfatlaselclvunsee erfstinpenclilé ce of
travel routes existing in the map information as has a configuration
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10 locus detected. Therefore, the travel route of the moving object and the
actual travel route can be brought close to each other thereby to reduce the
possibility of occurrence of the excessive accounting. Moreover, the travel
locus of the moving object and the travel route of the map information are
collated to improve the decision precision of the zone where the moving

15 object exists.

In the device of the invention, moreover, said accounting
information generator may be constructed to decide that said moving object
has traveled the travel route which minimizes the accounting resulting
from the movement of said moving object.

20 According to the device of the invention, therefore, it is decided that
the moving object has traveled the travel route which minimizes the
accounting resulting from the movement of the moving object, thereby to
reduce the possibility of occurrence of the excessive accounting furthermore.

In the -device of the invention, moreover, said accounting

25 information generator may be constructed not to perform the accounting



In the device of the invention, noreover, said accounting 25 information
generator nmay be constructed not to performthe accounting 8 resulting from
t he novenent of said noving object, if said travel distance decider
decides that the travel distance of said noving object is no nore than the
predeterm ned distance. According to the device of the invention,

therefore, in case it is 5 decided that the noving object has not travel ed
the predetreswiting frdin tthe aeovément ofieaidemaving ebject,i ifisand trawel abstamcei ng
resulting fromthe novenent of the noving object is not made so that the
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I nvention, noreover, said travel distance decider 10 and said accounting
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In the device of the invention, moreover, said travel distance decider
10 and said accounting information generator may be mounted on said moving
object.

According to the device of the invention, therefore, the moving object
can make the accounting by using not a device disposed its outside but the
travel distance decider and the accounting information generator mounted

15 thereon.

According to the invention, moreover, there is provided a position
recognition device for deciding a zone where a moving object takes a
position, characterized by comprising a controller for executing: a control to
decide whether or not said moving object has traveled a predetermined

20 distance corresponding to the detection error of the position of said moving
object; and a control to decide the zone where said moving object takes a
position, if the moving object is decided as has traveled said predetermined
distance.

According to the invention, therefore, "the decision on what zone the

25 moving object exists in" is not made, within the travel range in which the



According to the invention, therefore, "the decision on what zone the 25
nmovi ng obj ect exists in" is not made, within the travel range in which the
9 position detection of the noving object possibly be erroneous. Therefore,
the precision in the decision on what zone the noving object exists inis

i iproved, and it is unnecessary to set the buffer zone that "the decision
on what zone . the noving object exists in is _not made in case the noving
obj ect 5 tRasHion debeqtianopl the mpeving driew: pessibly ke emoneensr cFhereafore,
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10  detection of the position of the moving object, moreover, it is unnecessary to
detect the position of the moving object. Therefore, it is sufficient to
acquire discrete positional information so as to be the position recognition
device. It is, therefore, possible to promote the reduction in the size of the
position recognition device and to suppress the rise in the cost for
15 manufacturing the position recognition device.
In the device of the invention, moreover, said controller may be
mounted on said moving object.
In the position recognition device of the invention, therefore, the
moving object can decide the zone where the moving object exists, without
20 using an outside device.
According to the invention, moreover, there is provided an
accounting device for deciding a zone where a moving object takes a position,
thereby to generate accounting information on the basis of the decision

result, characterized by comprising a controller for executing: a control to.. -

25 decide whether or not said moving object has traveled a predetermined

10



result, characterized by conprising a controller for executing: a control
te. 25 deci de whether or not said noving object has traveled a

predeterm ned 10 distance affecting the precision in said accounting
information; and a control to decide the zone where said noving object
tdkes a position, if it is decided that said noving object has travel ed
sai d predeterm ned di stance, and to generate accounting information based
on the dedlistanger affecting Fhac poeaisiog i saié aceountingn infommasions eand e zone
where the noving object exists is not decided in case of the travel
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10 between the predetermined zone and another zone for preventing the
erroneous accounting. Moreover, the zone in which the moving object
exists is not decided within the travel distance, at which the precision of the
accounting information is affected by the movement of the moving object.
Therefore, the positions of the moving object need not be finely analyzed,
15 and in other words, need not to be detected in real time by the minute so
that a device for acquiring discrete pieces of positional information can be
used as the device for detecting the position of the moving object. As a
result, it is possible to promote the size reduction of the accounting device
and to suppress the rise in the cost for manufacturing the accounting
20 device.
In the device of the invention, moreover, said controller may be
constructed to decide said predetermined distance in terms of a rectilinear
distance.

According to the device of the invention, therefore, the

25 predetermined distance is decided in terms of the rectilinear distance so
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According to the device of the invention, therefore, the 25 predeterm ned
di-stance is decided in terns of the rectilinear distance so 11 that the

di stance travel ed by the noving object is no nore than the actual travel

di stance. Therefore, it is possible to avoid the possibility of occurrence
of" the excessive accounting. In the device of the invention, noreover, said
controller may be 5 constructed to conpare a travel l|locus, which is

det ect ed ithat ble tistansaitraveled bpghebpevinghasectr wved exbre thaprtheedadnal ned

di stance, and choices of travel routes existing in the map information
provi di ng ttdweelr distaroee Tirerefbes) dt g pbesibhsitoi anoxd thai goswibilitg obj ect,
thereby to decide that said noving object has travel ed such one of the

choi ce of obéwehcé Bftlasettissivedtcointifgsai d map information as to mnimze
the travel distance of the noving object. According to the device of the

i nvention, therghofif dbhcbsofdﬁ% ¢Rdertic, nidPBovERY IsAM %hﬁ%llef‘%awl?é/el ed

such one of the choice of travel routes existing in the map information as
the 13 avern R EpidbiP bolpate o Gatel Wi, WHTDN 18 AcONES by, UL B ERIE] T4 o
xcossi vo “%@’288‘:{"%"1%‘3 B Bl 3HE %ﬁm?“t o ?%)S‘r"fgﬁ?éé?ﬁﬂ B ave
| ocus of Vi ¢t andy the choices .of the tor ute e |st|ng in
the map | FSrRERE & iﬁm?@a 16 BT tm e i he raBHEReE TNl on o
| nvent1 on SO RB UG DESPCBhoRY) FPInGzaPIEG: BREIPLL AIckds LhRpaRE &
{1 avel ed HIBE GRG BASHER P EHAD N @hdng FRolce of ravel Foutes oxisting in
10 said map information as to minimize the travel distance of the moving
object.
According to the device of the invention, therefore, it is decided that
the moving object has traveled such one of fhe choice of travel routes
existing in the map information as to minimize the travel distance of the
15 moving object. In other words, "the travel distance of the moving object"
decided by the controller is no more than the actual travel distance so that
the possibility of the excessive accounting drops. Moreover, the detection
result of the travel locus of the moving object and the choices of the travel
route existing in the map information are compared to improve the decision
20 precision of the zone where the moving object exists.
According to the device of the invention, moreover, said controller
may be constructed to compare a travel locus, which is detected by the time
said moving object has traveled the predetermined distance, and the

configurations of choices of travel routes existing in the map information

25 providing the reference for deciding the position of said moving object,
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configurations of choices of travel routes existing in the map i nformation
25 providing the reference for deciding the position of said noving object,
12 thereby to decide what of the choices existing in said map information
said noving object has traveled, on the basis of said conparison result.
Atcording to the device of the invention, therefore, it is decided that

t he anin% obj ect has travel ed such one of the choice of travel routes 5
exi sting ithexehy toagedide svhaitaf thehoices existimg iywaid map wifaithationsaide

travel |ocus detected. Therefore, the travel route of the noving object and
the act uMO\ting\oé)ertdLasd:raaeieﬂeoﬂn thebhsisadfeaid tamparisomtrbsultt her eby to
reduce the possibility of occurrence of the excessive accounting.

Mor eover, the tAreeldingacthe dlevideafrtheiingemipecthenefdrs e is datidedrthht on of
travel route of the map 10 information are collated to inprove the decision

preci si onthé mbeiOhjedichiss tirels®Vviith Rk estt tiexXichbiee O ¢R4VE NGultes t he
device of the invention, noreover, said controller nay be constructed to

deci des t hakistaH Hinmavd H&;Pﬁif@ﬁhaﬂ@ﬁ ddRYEh %Qnﬁgﬁl éticﬁi’ SimilAPH EneViaGRl |

m nimzes the accountl ng resulting fromt venment of said 15 noving

obj ect. AggRls da@@ctj L e GR¥re2 tRE (Al NRE1d Ve SIOBIE BbRot land Bndlect ded

that the noving o as trave e travel route mnimzes the

accounting, {l%.;t&'%{7(%19110fl1%8?5ﬁ R m\ﬁgﬁ?mqsgftﬂte%h N &2@@%%{3{1@8@ fipy to

reduce t he pos occurre e exc SSI1V
L O e N RS NN L R,
RG-S RN vl R e
PT Edet(? ' mn? ogm(zlltfotnaarl]feeco]lated to improve the decision precision of the zone where
the moving object exists.
According to the device of the invention, moreover, said controller
may be constructed to decide that said moving object has traveled the travel
route which minimizes the accounting resulting from the movement of said
15 moving object.
According to the device of the invention, therefore, it is decided that
the moving object has traveled the travel route which minimizes the
accounting resulting from the movement of the moving object, thereby to
reduce the possibility of occurrence of the excessive accounting furthermore.
20 According to the device of the invention, moreover, said controller
may be constructed not to perform the accounting process resulting from the
movement of said moving object, if it is decided that the travel distance of
said moving object is no more than the predetermined distance.

According to the device of the invention, therefore, in case it is

25 decided that the moving object has not traveled the predetermined distance
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According to the device of the invention, therefore,. in case it is 25
deci ded that the noving object has not traveled the predeterm ned distance
13 fromthe reference position, the accounting process resulting fromthe
novenent of the noving object is not nade so that the erroneous accounting
can be prevented from occurring. According to the device of the invention,
moreover, said controller 5 may be nounted on said noving object.

Accor di ng fremt ithe deefexemcef pesitionnybat acpountingr piotess resultingi frgmothect can
make t he accountingzﬁrocess only by the system nounted on the noving

obj ect whimevement volhgheenidvingi objectrasi aot mmaddasa thatimthbe eeeciwiode of t he
novi ng object. 10 According to the invention, noreover, there is provided a

posi tion gdcecantingican eplwdntead fidacocburging. zone where a novi ng obj ect
takes a position, characterized by conprising: a travel ed distance

deci si on step ofAccdfdingi to0thddbWiee dIrthaOinveAtidnAdra8vePisasd chatrollegvel ed a
predeterm ned distance corresponding to the detection error of the

posi ti gn Gfad HelnhRNidWon 3aidPhB6in dctd zone decision step of deciding the
zone where sgi d noving object téllge?}acposition, if it is decided that said

oV, O €1 gl S8 iS5 AR BRASRE o SRS, L1
B T
dect o o0 SRR S RUGG: BOFaR SR A5 B b RS HERGT
on what z%rllgvitnkéeobrjrg(yti. ng object exists in" is not nmade, near the
10 According to the invention, moreover, there is provided a position
recognition method for deciding a zone where a moving object takes a
position, characterized by comprising: a traveled distance decision step of
deciding whether or not said moving object has traveled a predetermined
distance corresponding to the detection error of the position of said moving
15 object; and a zone decision step of deciding the zone where said moving
object takes a position, if it is decided that said moving object has traveled
said predetermined distance.
According to the invention, therefore, the decision on what zone the
moving object exists in is not made, within the travel range in which the
20 position detection of the moving object can be erroneous. Therefore, the
precision in the decision on what zone the moving object exists in can be
improved, and it is unnecessary to provide the so-called "buffer zone" where
"the decision on what zone the moving object exists in" is not made, near the

boundary of the zones in the reference data for deciding the existing zone of

25 the moving object. Therefore, it is possible to reduce the quantities of data
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boundary of the zones .in the reference data for deciding the existing zone
o 25 the noving object. Therefore, it is possible to reduce the quantities
of data 14 a and operations necessary for deciding the existence of the
novi ng object. Wthin the travel distance for a probable error in the
détection of the position of the noving object, noreover, it is
unnecessary to detect the position of the noving object. 5 According to

t he i nventansh opexatémsenecasharye fors dpeidingithie anisteneoohthe gnevingeshjeety net hod
for deciding a zone where a noving object takes a position, thereby to
gener at e A¥cthumt fheg traviebrdmtdmee fox &hprdbable eofor imethdedeteictionr efsthhe
characterized by conprising: a travel distance decision step of deciding

whet her orpositiors af dthe widving bjbgedt, masrdovew et eid andécepsadeterdatsedtlie st ance
affecting the precision in said accounting information; and an accounti ng

i nfor mat i ysitesieofthOmovirePolfecsleci ding the zone where said noving obj ect
takes a position, if it is decided that said. noving object has travel ed

sai d psedet er m nedoflingane € thaNth SEREIR! iM6reod6k OYREIGis| 1oy fh based
on the decision result. 15 According to the invention, therefore, the zone

where the V%P%l%ﬂ@ﬂg%o%éshflé‘gﬁ&h%dpﬂﬁi (?éc?tggigsa ri%heds@@.bpeeq fgf.fo?g‘lg' gﬁiéﬁg travel

di stance trave I stance ot novi ng obj ect Ct s
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10 predetermined distance affecting the precision in said accounting
information; and an accounting information generation step of deciding the
zone where said moving object takes a position, if it is decided that said.
moving object has traveled said predetermined distance, and generating
accounting information based on the decision result.
15 According to the invention, therefore, the zone where the moving
object takes a position is not decided within the travel distance which the
travel distance of the moving object affects the precision of the accounting
information. Therefore, the precision for recognizing what zone the
moving object takes a position can be improved without providing the buffer
20 zone for preventing the erroneous accounting, between the predetermined
zone and another. Moreover, the zone in which the moving object exists is
not decided within the travel distance, at which the precision of the
accounting information is affected by the movement of the moving object.

Therefore, the position of the moving object need not be detected within the

25 travel distance affecting the precision of the accounting information by the
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accounting information is affected by the novenent of the noving object.
Therefore, the position of the noving object need not be detected within
the 25 travel distance affecting the precision of the accounting

i nformati on by the 15 novenent of the noving object, but the detection of

t fe position of the noving object may be discretely nade. In the nethod of
the invention, noreover, said predeterm ned distance decision steﬁ may be
const r uct egovement  of ethea mbving ddyjestiribumé thesdeestiancef the peositwmobf dhe
rectilinear distance. According to the device of the invention, therefore,
t he predanevimgndsject magrieediseredelyimadei n terns of the rectilinear distance
so that the distance traveled by the noving object is no nore than the

actual travel dnsthacmethbdreff ¢he, inventi®dnpomsiddver! @arl ghddeti@ntiasgi bility
of 10 occurrence of the excessive accounting. In the nethod of the

i nventi on, digBHRQY B6cisivAl StepC G beNenstRi@EABb! @ébia@%idlgd@aeﬁetrﬁﬁngay be.
constructed to conpare a travel locus, which is detected by the tine said

nmovi ng 50bj Betardt@SnlteANs! g% %&ﬁhn@ﬁ?‘aﬁtﬁ?ﬂé_ned di stance, and choices of
travel routes existing in the map 15 information providing the reference

for deci ding t hea gokligonspf (el il ne 9k eGhvoh HAK EOYLREGECT qRot hat

sai d novi ng object has"traveled choi ce travel routes
movi ng onjeRetctalERd, st |08 dted Indeti O i Teod AU ARIARRISS T
ravel rodrel e st AIRd bicth RRshELRISH Lo ikt e AR avel
(rjrl)\slf ﬁgcgbﬁgg{&e disrgs)l\rllicg.g qﬂeer%%dre! nlto{shepros\éﬁig >to "atvgled tt aev%losgli)ﬁ}t%rn%? of the

10  occurrence of the excessive accounting.

In the method of the invention, moreover, said accounting
information generation step may be constructed to compare a travel locus,
which is detected by the time said moving object has traveled the
predetermined distance, and choices of travel routes existing in the map

15 information providing the reference for deciding the position of said moving
object, thereby to decide that said moving object has traveled such one of the
choice of travel routes existing in said map information as to minimize the
travel distance of the moving object.

According to the device of the invention, therefore, it is decided that

20 the moving object has traveled such one of the choice of travel routes
existing in the map information as to minimize the travel distance of the
moving object. In other words, "the travel distance of the moving object"
decided by the travel distance decision step is no more than the actual
travel distance so that the possibility of the excessive accounting drops.

25 Moreover, the detection result of the travel locus of the moving object and
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deci ded by the travel distance decision step is no nore than the actual
travel distance so that the possibility of the excessive accounting drops.
25 Moreover, the detection result of the travel |ocus of the noving object
and 16 the choices of the travel route existing in the map information are
conpared to inprove the decision precision of the zone where the noving
object exists, In the nethod of the invention, noreover, said accounting
i nf or mat | dhe gbaieeanf the trayel neytexistimg in the svhp mfoxmption axecompared ocus,
5 which is detected by the tinme said noving object has traveled the
pr edet er nitnévhpatowe Hne deciatooh preeisiomdf the zaneowhend thdmiovasg obfjett exists. r out es
existing in the map information providing the reference for deciding the
position of sai dnmaliengnetlicdctof tther dhyehtiondecindeeovert «Hidt heconntngat es
existing in said map infornmation said noving object has traveled, on the
10 basis ghfoaitici0 geAsAch Efplinay HE eostiracel ol ddtnptarel £ eraifel 1b&us,
I nvention, therefore, it is decided that the noving object has travel ed
such oge qfhicheis "ditebted By ane! tidst &ad %\%Fn%je@htl@&s RRvEIRHOLREL i on as
has a shape simlar to the“travel |locus detected.” Therefore, the trave
route of Q%E‘EB?énﬂﬂe&? Rdi§GncBNdnkl h%lea&L #urhfiohs ﬂ%‘ﬁ%hoi&‘éttﬁ §a0elPfodtbguant

ach o e e ibiTrty o

close to ther thereby to reduce t poss occurrence of the

excess! ve SIRHE A MOREGEmaf, AN WREYiratpl R BhEC L o
BRRAT RN RN O I M
sccaunt g OETR ASTSE AL 00, S\eh TEN 8 SCOSULALed Lo, decile tha

accounti n% . . .
10 asis of said comparison result.

According to the device of the invention, therefore, it is decided that
the moving object has traveled such one of the choice of travel routes
existing in the map information as has a shape similar to the travel locus
detected. Therefore, the travel route of the moving object and the actual

15 travel route can be brought close to each other thereby to reduce the

- possibility of occurrence of the excessive accounting. Moreover, the travel
locus of the moving object and the configuration of the travel route of the |
map information are collated to improve the decision precision of the zone
where the moving object takes a position.

20 In the method of the invention, moreover, said accounting
information generation step may be constructed to decide that said moving
object has traveled the travel route which minimizes the accounting
resulting from the movement of said moving object.

According to the device of the invention, therefore, it is decided that

25 the moving object has traveled the travel route that minimizes the
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resulting fromthe novenent of said noving object. According to the device
of the invention, therefore, it is decided that 25 the noving object has
travel ed the travel route that mnimzes the 17 accounting resulting from
t he novenent of the noving object, thereby to reduce the possibility of
octcurrence of the excessive accounting furthernore. In the nethod of the

i nvention, noreover, said accounting information generation step nmay be
const r uct eatcpvnting yesnltangnfrom the movemeni f theomesimg ebject,i therébprot he
novenent of said noving object, if said travel distance decider decides
that the tuedueé thie possibditgfof eetutremse oftheohicesdive accommtiiefiiherhbe.
predeterm ned di stance. According to the device of the invention,

therefore, in cdae thie irBetlhadcisfedhiehdhvehtioAPVindde®hireCdailaacBOintingve! ed
the predeterm ned distance 10 fromthe reference position, the accounting

process r gaddrimdtfiort I S8 drfagioliD \seE Ninadf beh@oABNUBRORIRCEo | ferfPimMHE SO

that the erroneous accounting can be prevented from occurring. According

to thesi NuRRblPAng FBEEsd Pestil Bk F6mAHE W RV@nRhitedt aég%kgirgg@ggg%i tion

device for deciding a zone wheré a noving object ta ion,

char act er igedl thyyef gﬁﬂf’ah%ie g'?l%éib(fei' A8 daegir;ﬂa@reﬁg tg&gél;drigtg&%sao@%aimogi&ggdi ng

whet her or not sal novi ng obj ect ravel e érm ned ance
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Jone. the isgidsg gt dbe TeSTinEdbiset 125 HEtrakeled P ActeRBine G tanghge
10 from the reference position, the accounting process resulting from the
movement of the moving object is not made so that the erroneous
accounting can be prevented from occurring.
According to the invention, there is provided a moving object
position recognition device for deciding a zone where a moving object takes
15 a position, characterized by comprising: travel distance decision means for
deciding whether or not said moving object has traveled a predetermined
distance corresponding to the detection error of the position of said moving
object; and zone decision means for deciding the zone where said moving
object takes a position, if said travel distance decision means decides that
20 said moving object has traveled said predetermined distance.
According to the device of the invention, therefore, "the decision on
what zone the moving object exists in" is not made, within the travel range
in which the position detection of the moving object possibly be erroneous.
Therefore, the precision in the recognition on what zone the moving object

25  exists in can be improved, and the buffer zone need not be provided between
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in which the position detection of the noving object possibly be erroneous.
Therefore, the precision in the recognition on what zone the noving object
25 exists in can be inproved, and the buffer zone need not be provided

bet ween 18 the zones so that the data capacity and the operations can be
sinplified and reduced to |ower the cost for the system Wthin the travel
distance for a probable error in the detection of the position of the

novi ng objtBezonesse that the data capanity aaskthreonarations can edizpdifiedeande
position of the noving object 5 finely by mnute, and the device for

det ect i ng refecgabso lower tife tést fonvhagysizn.ecWithiy theqiravel diztankesfored e

pi eces of positional information. It is, therefore, possible to pronote

t he reductprobable drbexr i3 #he ddtettien ethcpositionof the uivvisle @gjetcﬂqnamkreg
object, and to reduce the cost for nounting the device drastically. 10

Accor di ng it @ uliRieb8aRi | taNdeteBy AAMCinalyhe tRe iposRiY iof @He amBPMigNEhjeeb] ect
position recognition device for deciding a zone where a novi ng obj ect

takes & Pesiely By nliGEEPInd hoRA! ﬁaéa%@t@eﬁﬁ' Qﬁe!ﬂﬁs@ﬁ!tﬂri‘gfgﬁegﬁoﬂr basi s

of the decision result, characterized by conprising: | St arte

215 prodSPE i Ral &1 Chkh e JREE ptbed OF ARGl MISANSE. {80 g«

one wher ahesshi, SSAUIG LF Brbitold BEE 18RuaRr AR B MAERTRY BB ipdidnce
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n

t her ef or e deV¥g 4R for recognizing what zone the noving object takes

a posjtion can Re I proved . | ) ) ) )
10 ccording to the invention, moreover, there is provided a moving

object position recognition device for deciding a zone where a moving object
takes a position, thereby to generate accounting information on the basis of
the decision result, characterized by comprising: travel distance decision
means for deciding whether or not said moving object has traveled a
15 predetermined distance affecting the precision in said accounting
information; and accounting information generation means for deciding the
zone where said moving object takes a position, if said travel distance
decision means decides that said moving object has traveled said
predetermined distance, and for generating accounting information based
20 on the decision result.

According to the device of the invention, therefore, the precision for
recognizing what zone the moving object takes a position can be improved
without providing the buffer zone for preventing the erroneous accounting.
Therefore, the precision in the decision on what zone the moving object

25  exists in can be improved, and the buffer zone need not be provided so that
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wi t hout providing the buffer zone for preventing the erroneous accounti ng.

Therefore, the precision in the decision on what zone the noving object 25

exists in can be inproved, and the buffer zone need not be provided so that

19 the data capacity and the operations can be sinplified and reduced to

| bwer the cost for the device. Wthin the travel distance affecting the

preci sion of ~the accounting information by the novenent of the_noving

obj ect, nbhespéa capagity anddhenperadenspan bgshaplifedand resuspidedowsy sts in.
Therefore, it is 5 unnecessary to detect and anal yze the position of the

" novi ng objthetcosti foelthe levicehe Withint the tnadrel distaiece affedtbrg thet piecigign vfie

position of the noving object nay acquire the discrete pieces of

posi t i onalthé atcrureting mfolmacion byothetovemenhef ¢los mdving bbctiabmevenre. | n

t he device of the invention, noreover, said travel distance 10 decision

means is ¢hag aot aldczdsll Whdtaxingtlte ddhgasbjé@ edstsdi.salBereffiedet & m ned
distance in terns of a rectilinear distance. According to the invention,

t her ef 91 e ynineResta@§eb detdch 88 diBA1PPAE thd SosifiBh ol Ele h{bv‘iﬁ% BBjeef fihBR by

rectilinear distance so that the distance travel ed by he novi ng object is

no nore t{RE hiifutaChHal thie’ @%Ake %rsa_@f&ﬁngmﬁr?éﬁﬁsn dﬂthelﬁgbﬁ;goeﬁﬁif‘tbl eto

avoid the possibility of the excessive accounting. In the device ‘of the

char act or T30 g p 8 BhgerBhe Rt of pos ARt AR EACHTLERD 105 °

detected L, ' Ing object has travel ed the predeterm ned
di st ance, %%ggsgch%li ?:E%%g#/{%teﬁgé%' routes existing in 20 the map i nformation

her eby to deci bt PHatevift oot g SsnbER, Mudovay creld Strvel Sitiere t ne
choi Cle 0 of dteéi%i/o%l Iglggrtlse sise)éixgi'ailcrﬁgriizgd Sk%lr dherlraggi gf &Irlrc?ttlérf) ntoa?iegicc)ie said
predetermined distance in terms of a rectilinear distance.

According to the invention, therefore, the predetermined distance is
decided in terms of the rectilinear distance so that the distance traveled by
the moving object is no more than the actual travel distance. Therefore, it

15 is possiblel to avoid the possibility of the excessive accounting.

In the device of the invention, moreover, said accounting
information generation means is characterized by having a function to
compare a travel locus, which is detected by the time said moving object has
traveled the predetermined distance, and choices of travel routes existing in

20 the map information providing the reference for deciding the position of said
moving object, thereby to decide that said moving object has traveled such
one of the choice of travel routes existing in said map information as to
minimize the travel distance of the moving object.

According to the invention, therefore, it is decided that the moving

25 object has traveled such one of the choice of travel routes existing in the

20



mnimze the travel distance of the noving object. According to the

I nvention, therefore, it is decided that the noving 25 object has travel ed
such one of the choice of travel routes existing in the 20 map i nformati on
as to mnimze the travel distance of the noving object. Therefore, the
travel distance of the noving object is no nore than the actual travel

di stance so that the excessive accounting cannot occur. Moreover, the
travel rounapisfematieraswa miniwpizeathd tfayvehdistonce of tthatmoviag 6bjeet. ect i on
precision of the travel |ocus of the noving object is inproved. In the

devi ce of Theyefareethe omavelodistance of ahd movimgmbbjegt is nfomaei thrargeher at i on
nmeans i s characterized by having a function to conpare a travel | ocus,

which is deteal ¢davsl distahteresesahdt nthe gcediies tadeaantingavahest todeur.
predet erm ned di stance, and the configurations of choices of 10 travel

routes exiMbrdtret,thieh@atBlrrduttqs olatd withvill mp! iorRA66R 168k he
deci ding the position of said noving object, thereby to decide what of the

choi ces exjegbdtitth procidibA oftRe tF{ W 16T tﬁairﬂogpggdbg%&%gﬁprm.t ravel ed,

on the basis of said conparison result. Accor nventi on,

therefore, 1t | Sndafiedethyibet of NendOYihtichR AHbRGohaSAa2UERTGHEN One

of the choice traveled routes existing ormation as

cont 94125 haBlh Yok Sobhs RS | OEHACHFIGH 9. e OO 5 Mgt
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| nveni(i)on’trar{roerler%\ﬁ%s’ e%agt{jngafl(l: %ﬁgtringg information providing the reference for
deciding the position of said moving object, thereby to decide what of the
choices existing in said map information said moving object has traveled, on
the basis of said comparison result.
According to the invention, therefore, it is decided that the moving
15 object has traveled such one of the choice traveled routes existing in the
map information as has a configuration similar to the travel locus detected.
Therefore, the travel route of the moving object and the actual travel route
can be brought close to each other thereby to reduce the possibility of the
excessive accounting. Moreover, the travel locus of the moving object and
20 the travel route of the map information are collated to improve the decision
precision of the travel locus of the moving object.
In the device of the invention, moreover, said accounting
information generation means is characterized by having a function to

decide that said moving object-has traveled the travel route which

25 minimizes the accounting resulting from the movement of said moving
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information generation neans is characterized by having a function to

deci de that said noving object has traveled the travel route which 25

m nimzes the accounting resulting fromthe novenent of said noving 21
object. According to the invention, therefore, it is decided that the
noving object has traveled the travel route which mnimzes the accounting
resulting fromthe novenent of the noving object, thereby to reduce the 5
possi bi | i topjest. occurrence of the excessive accounting. In the device of the
i nvention, noreover, said accounting information generation neans is
characteri zed bychavding ta thernovewtiomothereforpeitfiardacided tleatothet imoyipg ocess
resulting fromthe novenent of said noving object, if said travel distance

deci si on whjmes hasiraseledathé heravelhvelitd Owlich anhfinifesadhd @BMIUIRILOD] ect s
no nore than the predeterm ned distance. According to the invention,

t her ef or e resultiesStront the mMeedmest bhahe heving0ohjBat, ARy tRsedidde tKavel ed

the predeterm ned distance fromthe reference position, the accounting

process r @uiibiltg Jﬂdé@‘ihﬁ@ﬁc@@fﬁi@@ice@giveta{&ﬁoﬁﬁ?ﬁihgg object is not made. As a
result, the erroneous accounting can 15 be avoi ded. BRI EF DESCRI PTI ON OF

THE DRAW NGS Fi gh hga videOHECNAd  FRAWHIA O%?ox%ﬁéﬁzggagi ?H&Qﬁ{thleé:?l on.

recognition metho an accounting processing ne e Inv

2 coudi - ihforRARICEMLARAN Aeadt ALRRAN DG, O B RATRE S BlnctiiOROE" 5 |

recognition device an accounting processor
A ege, Bk bR RIS SE AT eSultin FAERH B Aventh? LA ROV S oo
object, if said travel distance decision means decides that the travel
10 distance of said moving object is no more than the predetermined distance.
According to the invention, therefore, in case it is decided that the
moving object has not traveled the predetermined distance from the
reference position, the accounting process resulting from the movement of

the moving object is not made. As a result, the erroneous accounting can

15 be avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a flow chart showing one example of a position recognition

method and an accounting processing method of the invention.
20 Fig. 2 is a conceptional diagram showing one example of a position

recognition device and an accounting processor of the invention.

Fig. 3 is an image diagram' showing one example of accounting
information to be used in the flow chart of Fig. 1.

Fig. 4 is a diagram showing one example of a subroutine for

25 correcting an accounting total in the flow chart of Fig. 1.
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Fig. 4 is a diagram show ng one exanple of a subroutine for 25 correcting
an accounting total in the flowchart of Fig. 1. 22 Fig. 5is a
conceptional diagramfor explaining a process to calculate the accounting
total in the subroutine of Fig. 4. Fig. 6 is a diagram show ng anot her
exanpl e of the subroutine for correcting the accounting total in the flow
chart of Fig. 1. 5 Fig. 7 is a conceptional diagramshow ng another exanple
of the positioffiged dgaiconoeptiendlaiagram tfhneexplaming mprqeess tsealcubstet he
invention. Fig. 8 is a flow chart show ng anot her exanple of the position
r ecogni t i dthenecbontiagdotdlanadhesubromimeodFessi.ng met hod of the invention.
Fig. 9 is an inmage di agram showi ng one exanple of accounting 10

information to IRiguéedd d didgrand bhywitpaahotierfdxgm@e dfi the sibroitide for
conceptional diagram show ng anot her exanple of the position recognition

devi ce ancori@tidgCiHeddcotntiayi t6ealah thedldw¥BRF AFigFig. 11 is a flow chart
showi ng anot her exanple of the position recognition nethod and the

accounki ng procgggi ngsnﬁtébﬂgefﬁoﬁgledi'a@t‘ﬁﬂi‘ EH&ym%gnﬁiﬁr thplPf tHBIe
di agram showi ng one exanple of accounting 1nforimation to be usedhl n the
fl ow chart - Bl o vj}{g% : ASNAN e
I nvention pv?ﬁgitllg%gecc?ééétrl ?‘Eg% Wt f@e%ﬁgghyg qgﬁgesg'(rigef {r?g}g/s. ﬁ%lpﬂ Zalh 2 ihs a
conceptional di a ' t 1 C ntin st 1, 10. iC
o et 962 Ly S8 HERAAE AGARAE L bt
construct .ncl udg: vehicle 2 for travel.ing on t arth; a urality
of (e.g. ?fg?‘%ﬁﬁﬁmﬁr‘?gﬁ?%f %ﬁl&?&? gquuglégl%plfqusq}pg%l?%déﬁgﬁﬁanyﬁétl arth; and
an integrated %entgr.4 set on the earth. The integrated center 4. is
pr ovi ded 1g. 9 is an image diagram showing one example of accounting
10 information to be used in the flow chart of Fig. 8.
Fig. 10 is a conceptional diagram showing another example of the
position recognition device and the accounting device of the invention.
Fig. 11 is a flow chart showing another example of the position
recognition method and the accounting processing method of the invention.

15 Fig. 12 is an image diagram showing one example of accounting

information to be used in the flow chart of Fig. 11.

BEST MODE FOR CARRYING OUT THE INVENTION
The invention will be described with reference to the drawings. Fig.
20 2 1is a conceptional diagram showing an automatic accounting system 1, to
which the invention is applied. This automatic accounting system 1 is
constructed to include: a vehicle 2 for traveling on the earth; a plurality of
(e.g., four) artificial satellites 3 for orbiting around the earth; and an
integrated center 4 set on the earth. The integrated center 4 is provided

25 with an accounting information database 7 and a (not-shown)
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25 with an accounting information database 7 and a (not-shown) 23

comuni cation antenna. On the vehicle 2, there are nounted a on-vehicle
control unit 5, a GPS receiver 6, an accounting information database 30,
an | C card reader 8, a ground wave conmuni cation unit 9, a display unit
10, an operation unit 5 11 and a prime nover 12. The on-vehicle control
unit 5 controls the various vehicle conditions including the run (or
novenent ) conmtmunygatym antennaehicle 2. This on-vehicle control unit 5 is
constructed of a mcroconputer, which is conposed mainly of a centra
processi ng uni t CRbg, vehider®)rtheremrt Hbditeaand dighiakedcartrolnpnit/ Hui put

i nterface. And, nutual 10 communi cations are nmade between the on-vehicle

control urGPSTeceindr 6han actmntaceinfermatiohlitatabsese30,idi0IC 6ART Faded's,
dat abase 30, the IC card reader 8, the ground wave comruni cation unit 9,

the di spl aygrdlirid hhvel dien@R@i@iticnunitn9 ! a Hspaag i€ 107 hitop®Yabn kit To t he
on-vehicle control unit 5, therefore, there'is inputted at |east 15 one of

the inkor nat igg Q\Agﬁ%@xnam agcoud Iag-JéHia_@”@&ﬂ | Qﬁha%ag&n%ﬂ%n@het he

i nformati on owned by the accounting I nformation database 3

o ) L S AU B AT ody il e
et <2l il o O S S R oL
o0 ! S A GPHPP pHBER. P Sl b RIS s Do
ontenna 12 e SORPCLSE ADAD, o e ST Sl U St 1
10 communications are made between the on-vehicle control unit 5, and the
GPS receiver 6, the accounting information database 30, the IC card reader
8, the ground wave communication unit 9, the display unit 10, the operation
unit 11 and the prime mover 12.
To the on-vehicle control unit 5, therefore, there is inputted at least
15 one of the information owned by the accounting information database 7 and
the information owned by the accounting information database 30. The
information owned by the accounting information database 7 and the
information owned by the accounting information database 30 may be
identical or different. While the accounting information is being updated,
20 the on-vehicle control unit 5 makes an accounting process on the basis of the
latest accounting information. Here will be described the construction
other than that of the on-vehicle control unit 5.
A GPS antenna 13 is connected with the aforementioned GPS
receiver 6 so that it receives the electric waves transmitted from the

25 artificial satellites 3. The signals received by the GPS antenna 13 are fed
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25 artificial satellites 3. The signals received by the GPS antenna 13 are
fed 24 through the GPS receiver 6 to the on-vehicle control unit 5. An IC
card 14 to be applied to the IC card reader 8 is stored with infornmation
such as a toll balance. The ground wave commruni cation unit 9 is provided
with a ground wave antenna 15, which make nutual communications with the 5
integrated center 4. The display unit 10 _is a device for displaying or

out put t i nghrereghthe GRS mecaivews tethe anorehitle contiod vmit fhe eardihd of the
operation unit 11. This display unit 10 is exenplified not only by a unit
such as a tbibguappload/ ot thie Iheardarea@BT 8fis storediveish inmfprivetidméwrhnaed a doll on a

di splay but also by a unit such as a speaker for outputting the information
10 in a vdiatancelheThpegetimh wiavd cdmeaniationi aait \Whiis hpriovidude watkeda when
the information such as the accounting information is to be called up or

when the grathdUuwalte ndtefhal 18, oWwhedH @maled eniittial op@hasi@Fiond it HRe
operation wunit 11 is operated, the accounting information is outputted

from os 13nghesBtedly dntdr ihe TdiesSBigplayNikit 11D i¥Neeletidd féy AigRapRGt g to the

out put side of the aforenentioned prinme nover 12 through a“(not-shown)

pover 1 Qg fteh @ Bhd A6 g ifienddifort B chhesid WP URBA:1iG BPYRL (O

torque) of e prine nover Is transmtted to the re wll

2"and ¢ ne 90 aaif L i h B PRuIR Bipitd RSENBET L SRS oyslem
processor Sugh #hd BGieh ARkl Rel GERRT 4B indias0 e seBrHIEN by oo ect
RRTTEIRD G A IR AN A, Rk
Corr RN v ee.
The operation unit 11 is a device, which is operated when the
information such as the accounting information is to be called up or when
the various kinds of information are to be selected. When the operation
unit 11 is operated, the accounting information is outputted from or
15 displayed in the display unit 10. Wheels 16 are connected to the output
side of the aforementioned prime mover 12 through a (not-shown) power
transmission device so that the vehicle 2 runs when the power (or torque) of
the prime mover 12 is transmitted to the wheels 16. Here will be described
the corresponding relations between the construction of Fig. 2 and the
20 construction of the invention. The automatic accounting system 1
corresponds to the position recognition device and the accounting processor
of the invention; the vehicle 2 corresponds to a moving object of the
invention; the on-vehicle control unit 5, the GPS receiver 6, the accounting

information databases 7 and 30 and the GPS antenna 13 correspond to a

25 travel distance decider and a zone decider of the invention; and the
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25 travel distance decider and a zone decider of the invention; and the 25
ofi-vehicle control unit 5 corresponds to a controller of the invention.
Next, a control exanple of the automatic accounting system 1l shown in Fig.
2 wll be described with reference to Fig. 1 and Fig. 3. Fig. | shows a
fl'ow chart, and Fig. 3 shows an accounting zone map MA. This 5 accounting
zone map MA is a portion of the accounting infornmati on owned by the
account i ngPtHekickeansnolomnisSeoszespondd ta@. contratley of 3hednvemttount i ng  zone
Al and an accounting zone A2 are defined by a zone borderline A3. First of
al |, when the vé¥éxt, e cantwol skamiphe bfith eeautourdtingeccoaningy syatemA ghowdn it is
decided (at Step S1) whether or not a positioning has been nade 10 using
the GPS. TineFigogiwilbbé dgsershethwithereftienreas Fighatandt Fig. BosiFigon shews
positioning point) of the vehicle 2 is decided by receiving the signals of

the artifddlat eeag) lddeFig. thrahests e a@&@ﬁhgniﬁlé%é?dhm. Pra§essi ng
the received signals in the on-vehicle control unit 5". |If the answer of

Step SE igecbhtihBeoheUhhp MASis'£hoFIGSH of the bB& ﬁg‘?i%i?grgﬁgﬁﬂ cwheds YES,

on the 15 contrary, the positioning point detecte 1 i1s set as a

posi tioni % t}féoéd%ugtiin I\iﬁft}rin}agtgodi;/ a%%%isg§q ag@;mﬁt e[ﬁ}g‘?% g‘g’?ﬁ.tar&%urﬁrin ot a

posi tioni poi nt as a een set ore I oni ng poi nt P2

as “the pdePRRARRINSE feothfReJoneid be SIMAERY W ANNRRIMe G 7 nea- 1
trggt i Iz?nggfwgir s?# &ﬁ%&%@g‘ﬁ’&é‘éﬁ%h‘@‘g@é :3% ?isﬁjr??%“ewﬁ nrﬁ%g gﬁﬂgtﬁ%ﬁss‘gﬁé’?t i oni ng
R ANE AT NI S S R
glr Zt:?gﬁgn u[gggé %hee é?rg)l I’{’lllee gosb1 ioreliligh Sging th%'('{fﬁs %Igellz;/satlsheartlzt"tltleo pgsigic())?ll E)]Ir oning
positioning point) of the vehicle 2 is decided by receiving the signals of the
artificial satellites 3 through the GPS antenna 13 and by processing the
received signals in the on-vehicle control unit 5". If the answer of Step S1
is NO, the routine is returned. If the answer of Step S1 is YES, on the
15 contrary, the positioning point detected at Step S1 is set as a positioning
point P2. Next, it is decided (at Step S2) whether or not a positioning point
P1 has already been set before the positioning point P2 is set.
If the answer of Step S2 is NO, the positioning point P2 is reset as
the positioning point P1 (at Step S3), and the routine is returned. If the
20 answer of Step S2 is YES, there is determined (at Step S4) a rectilinear
distance D between the positioning point P1 and the positioning point P2.
Next, it is decided (at Step S5) whether or not the rectilinear distance D
exceeds a predetermined distance DX. Here, the predetermined distance
DX is exemplified by either a value equivalent to a positioning precision,.as

25 estimated from several conditions of positioning (e.g., the array of the
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25 estimated from several conditions of positioning (e.g., the array of the
26 artificial satellites 3) at the GPS positioning tinme, or a val ue
equivalent to a mleage when the toll is added in proportion as m | eages
in the accounting zone Al. If the rectilinear distance Dis less than the
piedeterm ned distance 5 DX, as shown in the upper colum of Fig. 3, the
answer of Step S5 is NO _and the routine is returned. If the rectilinear
di st ance DutiicidrsateBidas Bhat the GRS positinningitintea ot @ \atye squistadomt tna t he

m ddle or lower colum of Fig. 3, the answer of Step S5 is YES, and it is
deci ded (anilsagep wdEmithet tidl isnaddetbin prepartion domdknkesnin ABe masowdinged in
the straight route fromthe 10 positioning point P1 to the positioning
poi nt P2. Adaed\l.if the zone borderline A3 does not exist in the straight
route fromthe positioning point Pl to the positioning point P2, as shown

in the nidd e pthepeddilidddy. distarcBD Y&lis6!than the Iﬁ@&éﬂe&lﬂﬁﬂéd)dléthﬁt‘@' ing in

the accounting zone Al. Therefore, the answer of Step S6 is NO and the 15
rectil bnegnXdhsisReM A tise aggsfdcmrﬁxh%fmlge@%é BndWér atsswssrig None Al
(at Step S7). Subsequent to this Step S he process to charge thé toll,

that is, mﬁt tHH %@ﬂg% R {1&&9 Hftﬁ@%étﬂlﬁegpafstéﬁée ﬁtlggféﬁe)herwgebams

of the eage O I n the accounting zone p S8,

Che oo SRR A0y e Nl I B
o der! 5 B Sl S R AT SR B 1,
L\gwgret \(lz\glelélng @@g ﬂfe ligd;e %Ofexis e(? p1nsghe stra1g t A].\Oglte %oxlnn%fé section
10 positioning point P1 to the positioning point P2.
Here, if the zone borderline A3 does not exist in the straight route
from the positioning point P1 to the positioning point P2, as shown in the
middle column of Fig. 3, the vehicle 2 is continuously traveling in the
accounting zone Al. Therefore, the answer of Step S6 is NO, and the
15 rectilinear distance D is added to the mileage in the accounting zone Al (at
Step S7). Subsequent to this Step S7, the process to charge the toll, that is,
the mileage accounting process is done (at Step S8) on the basis of the
mileage of the vehicle 2 in the accounting zone Al. After Step S8, the
aforementioned positioning point P2 is set as the positioning point P1 (at
20 Step S3), the routine is returned.
On the other hand, if the zone borderline A3 resides in the straight
route from the positioning point P1 to the positioning point P2 at the
decision of Step S6, as shown in the lower column of Fig. 3, the answer of
Step S6 is YES. And: anintersection A5 between a segment A4 joining the

25 positioning point P1 and the positioning point P2 and the zone borderline
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25 positioning point Pl and the positioning point P2 and the zone
borderline 27 A3 is determ ned; the distance D 1 between the positioning
point P 1 and the intersection A5 is determ ned; and the distance D2

bet ween the positioning point P2 and the intersection A5 is determ ned (at
Step S9). Subsequent to Step S9, it is decided (at Step S 10) whet her or
not the 5 distance D1 is |ess than the predetermnm ned distance DX The

pr edet er mi A3ds detarminedipha disbancesd betweer phspositioping peipil 1 andtthat DX
used in the decision of Step S5. If the answer of Step S10 is NO the

posi ti oni ngtexsentio® A5 isdeterminedirard/tht dishacef D@rbetiveen dhe posititaiihgne A3,
and possibility of occurring an erroneous zone accounting is rather

scarcel y, muni®2tded thdintecssetioni ARipdaeesined (dtBtepEYunting zone Al is
executed (at Step Sl11). If the answer of Step S10 is YES, on the other

hand, the positiSuliseguenptdStdp $9, it e Hedlde@ (AOSERES ZONCh OB D oB¢hé3. | f
the precision for deciding the zone where the véehicle 2 exists, therefore,

an errgneqlistaafceoUnli Ny N8y lhhe gfheppddderhindds: dishaief oH&. nepgssary to
b br

make a precise decision on "which of the accounting zone he

vehicle 2 f¥istciniifed dibtdnte DX REHE R atISG et & Ahafist her or
cxi% t l%r B | stance . The

not the di'stance D2 excee e predetermn

Decd i (REeE Ihaedisity oGl 5p' 20F (b el ol AT ST 10, s
L ang. o <t ek IBED s SR HePY Mstage i 3h3 Bhe BaRiSnRaThEL L One
er 7 oneous EIGRIA I BLRHAIE af FEFpeeceFns §icouBngiiaraphs FRAuPt Hoshvances

S11, whi ch the accounti rocess at .
to St 16 ]ﬂlmat %fle accounttmg process at t % ae:countmg zone Al is executed (at Step

S11).

If the answer of Step S10 is YES, on the other hand, the positioning
point P is very close to the zone borderline A3. If the precision for deciding
the zone where the vehicle 2 exists, therefore, an erroneous accounting may

15 be generated. It is, therefore, necessary to make a precise decision on
"which of the accounting zone Al or A2 the vehicle 2 exists in". It is,
therefore, decided (at Step S10A) whether or not the distance D2 exceeds
the predetermined distance DX. The predetermined distance DX used at
this Step S10A may be equal to that DX used in the decision of Step S5. If

20 the answer of Step S10A is YES, it is apparent that the positioning point P2
exists at a position apart a long distance from the zone borderline A3;i.e., in
the accounting zone A2. In this case, concerning zone accounting,
possibility of occurring an erroneous zone accounting is rather scarcely, so
that the routine advances to Step S11, at which the accounting process at

25 zone A2 is executed.
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25 zone A2 is executed. 28 If the answer of Step S 10A is NO on the
centrary, the positioning point Pl and the positioning point P2 are so
close to the zone borderline A3 and there is a possibility to decide

"whi ch of the accounting zone Al or A2 the vehicle 2 exists in"

i Alaccurately. Therefore, if the answer of Step S 10A 5 is NO therefore,
the routine is returned without any action. Subsequent to Step 511, the

af orement i oned df $hemaswer qfsSt@nd%i;OAos N@eonitheagatiary: the posibiomingg zone
Al, and the aforenentioned distance D2 is added to the mleage in the
account i ngoxohBland the sosiposini@poinDP2 hre shakise tothé henabdiddrbimer&3ul t s of
Step S12, noreover, mleage accounting 10 processes are executed separately

for the acwolithéredszopessibilitpdotdeeideatebicht ofnthezaueeuABingaionst AP ob AB) -
Subsequent to Step S 13, the aforenentioned positioning point P2 is set as

t he posi titheivebidlei2néxists inn ih A&uratdyint TRerefone if'thd atswietf Skp)siead the
routine is returned. Here in Fig. 1, the m|eage accounting processes of 15

Steps $8 i@ND Shirafode! iR FoRitmhAGGRWNH dWRhOEE 38§ ckionSt €p S11 are
executed by transmtting/receiving the electric waves between the vehicle 2

and the integraggfhseQd Ry to‘Bteiﬁllt, Rk raf@x]%‘fx‘i’éﬂﬁdlf@ %@%ﬁ%ﬁD?ﬁ?gé&ﬁ&% ed to

the I1C card 14. According to e control exanp as been

deser oS e MBS AN SR ng ALWIERS L PSR OBbA BRI 88, 700
gect o100 3 Rl S o BB e S B v
,P (ﬁzsi/tejlhie . gsffngégﬁg Sa(itﬂ?io?lr xe'gsiuﬂsorc])f ié%ei[) h§ lfl,efnio%le(?\per?rlln' eé’j‘gge %880%%%&; g zone
10 processes are executed separately for the accounting zone Al and the
accounting zone A2 (at Step S13).
Subsequent to Step S13, the aforementioned positioning point P2 is
set as the positioning point P1 in the accounting zone A2 (at Step S14), and
the routine is returned. Here in Fig. 1, the mileage accounting processes of
15 Steps S8 ‘and S13 and the zone accounting processes of Step S11 are
executed by transmitting/receiving the electric waves between the vehicle 2
and the integrated center 4, and their accounting results are inputted to the
IC card 14.
According to the control example of Fig. 1, as has been described
20  hereinbefore, neither "the decision on what accounting zone the vehicle 2
exists in" nor "the zone accounting process based on that decision result” is
done within a predetermined distance where the vehicle 2 may possibly
make an error in the position detection. Therefore, it is possible to improve

the precision in the decision on what accounting zone the vehicle 2 exists in,

25 and to prevent the erroneous accounting from be generated. Moreover, the
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25 and to prevent the erroneous accounting from be generated. Mreover, the
29 r accounting information data need not be provided in the boundary
between the accounting zones with a buffer zone for absorbing the error in
the position detection of the vehicle 2. It is further possible to reduce
t ie anmount of data necessary for the accounting process and the anount of
the 5 operation. It is, therefore, possible to reduce the size of the

A OTRt | CacRARHIE 1t BUBHET ke Hid'athr 1 oviB BN AGKS Biveell o0 Fr

it is possible to spee e accounti process. Pdi ng to
the contr f_ Fig. th ne where .the vehicle 2 exists can be
deci ded b‘fxﬂ‘% 80 Ing 2l wlih b Raffey Zong, 1o aRsOLhig, the, ey 1B thepar o
a device for. .acquyiri t di screte pieces of positiopal infaormation. Thus,
t he devi cgoﬁlﬂpnaaﬁ'i%ﬁgﬂggfﬁée dﬁei‘&‘ﬁ%ti gﬁe’@eg‘r&ﬁer |§’(9§$1Bfl%ﬁ‘élre HE®MREL i on can
be called "the pagsjition recognition device" or "the _accounting processor”
usi ng t he2MQHNG OEZW@%%WW ol theacapynging procesfeard the emadmsitheof Fi g.
1, a second device of a _ 15 kind different fromthat of a first device need
not méke PPRTAYOE; silbrisothenetorez mossipberte redaice ethiec sige 2ofeilis autemdtiche
accounting process based on the zone where the vehicle 2 has been deci ded
to exist a¢coumping sestend loand de lower ghdemavufddnrelepstct iMoreoiver,titasel i ng
direction and the mleage of the vehicle on the basis of a device nounted
on the vepossilde tosphedupaheascsountinggrocass. 20 earth nagnetic sensor, a

wheel speed sensor or a gyro, thereby to recognize the position of the
vehicl e and perlnoshoithaccaedimgnta tige cumteelsexamplehsf Migsils th@kohdwhdebect i on

result. This second device can be called "the position recognition device"
or "the agrovehichg2 pxisieseer be Weciikd b tHeadtbA@RNARBunting system 1
10 shown in Fig. 2, that is, a device for acquiring the discrete pieces of
positional information. Thus, the device for acquiring the discrete pieces of
positional information can be called "the position recognition device" or "the
accounting processor" using the radio navigation.
In other words, in the control example of Fig. 1, a second device of a
15 kind different from that of a first device need not make the decision of the
zone where the vehicle 2 exists and the accounting process based on the
zone where the vehicle 2 has been decided to exist in. This second device is
a device for detecting the traveling direction and the mileage of the vehicle
on the basis of a device mounted on the vehicle, such as a sensor, e.g., an
20  earth magnetic sensor, a wheel speed sensor or a gyro, thereby to recognize
the position of the vehicle and perform the accounting process on the basis
of the detection result. This second device can be called "the position
recognition device" or "the accounting processor” using the dead-reckoning
navigation.

25 According to the control example of Fig. 1, moreover, it is
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navi gation. 25 According to the control exanple of Fig. 1, noreover, it is
30 unnecessary to nake the various kinds of controls based on the

af orenenti oned dead-reckoni ng navi gation, such as a control for detecting
the position of the vehicle, a control for collating the detected position
of the vehicle and el ectronized map data, or a control for matching the
detected 5 vehicle position and the roads of the map data sequentially
(i.e., theunngeessanycHongnabet the) vafiousekinds oft dostydssbhbed t on mike
sinmpler the device to be nounted on the vehicle 2 and the operation to
execut e acaforememgoned deed seckoningavmdpativhesidnuela cirirelnfor ditettieg vehi cl e
2 is decided in terms of 10 the rectilinear distance so that the distance

travel ed khetgwitiahoftlee Lehisle, alvohit] fomeolldthey titd de¥ectddoysditich of ghee.
Therefore, it is possible to avoid the possibility of the over-accounting

nore rel i akhyecle Haid eldctionbfed asdy HREH dih8 ceRtrof $OP REtERId L defstdet ween

the construction of this enmbodiment and the construction of the I nvention.
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the flow chart of Fig. 1 correspond to : rec on net’hod and
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account i ng)ri (gfsgr ration generation step of the invention. Mreover: Step Sl
to Step S Q&Y Sg’pond to travel distance decision neans of the invention;

P aton 2 ¢ PR okdn 158 Wave] diState TS vehide'D Is Hetdedts ormms of &P SC

10 the rectilinear distance so that the distance traveled by the vehicle 2 is
shorter than the actual travel distance. Therefore, it is possible to avoid

the possibility of the over-accounting more reliably.
Here will be described the corresponding relations between the
construction of this embodiment and the construction of the invention. At
15 first, the control contents having been described with reference to the flow
chart of Fig. 1 correspond to the position recognition method and the
accounting processing method of the invention. Moreover: Step S1 to Step
S5 shown in Fig. 1 correspond to a travel distance decision step of the
invention; Step S6 corresponds to a zone decision step of the invention; and
20 Step S6 and Step S9 to Step S14 correspond to an accounting information
generation step of the invention. Moreover: Step S1 to Step S5 correspond
to travel distance decision means of the invention; Step S6 corresponds to
zone decision means of the invention; and Step S6 and Step S9 to Step S14
correspond to accounting information generation means of the invention.

25 Moreover, the accounting zones Al and A2 shown in Fig. 3 correspond to the
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correspond to accounting information generation neans of the invention. 25
Mor eover, the accounting zones Al and A2 shown in Fig. 3 correspond to the
31 zones of the invention. Next, one exanple of a subroutine for the
control of Fig. 1 to adjust the accounting contents of Step S11 to Step
S13 on the basis of the nunber of zone borderlines existing between the
positioning point Pl and the 5 positioning point P2 will be described with
r ef er ence zomesiof the tovexttionn. of Fig. 4 and an accounting i mage di agram M2
of Fig. 5. The accounting image diagram M of Fig. 5 is a portion of the
account i ng i nf orMertt, onewxiaaiple of osvwindubinetfoe thé eortimbof Fiedl ecadjuzti ng

I nformati on databases 7 and 30. In the flow chart of Fig. 4, it is decided

at first (thie d8connfidglontéredshdrSted® 0 toStept 903 oh thRHasiPoLIHONERber Nes
have exi sted between the aforenentioned positioning point P1 and

posi tioni ngf peHd thorderlitedse ekidtingO MRtWEAE ther H6sitioReng tiEnE TE AW EHHL i NY

sumis equal no matter what travel route the vehicle 2 should pass through

from aspr ol 96inResbiat POURILI PY dedMBed @}tﬁ%&'&?hce bRt A c‘PBF@éﬁ Figl€ 20ne

accounting sum has no changi ng 15 possi ity for every travel routes so
Rt Lhe "PHRG BBl Pl Akon 0 AEEET ind MECRRUNY g o S22
vehiel e 2 agadet o ) s PIB b e BRSHA GBS b A,
bor der | | n B ERY thE HERR Gt onsdl SRoBaRRE L st R R T S et 1 ng
he account | ng. Bibediew diartotIie oisinapning o inst (at Step SED Wheer °
10 or not two or more zone borderlines have existed between the
aforementioned positioning point P1 and positioning point P2. Here for
one zone borderline, the zone accounting sum is equal no matter what travel
route the vehicle 2 should pass through from a predetermined accounting
zone to another. In other words, the zone accounting sum has no changing
15 possibility for every travel routes so that the routine is returned without
any action.
If the answer of Step S21 is YES, on the contrary, the accounting
total TO of the case, in which the vehicle 2 has moved straight between the
positioning point P1 and the positioning point P2, is determined (at Step
20 S22). In the example of Fig. 5: an accounting zone A6 to an accounting
‘zone A8 are shown; a zone borderline B3 exists between the accounting zone
A6 and the accounting zone A7; a zone borderline B2 exists between the
accounting zone A7 and the accounting zone A8; and a zone borderline B1

exists between the accounting zone A6 and the accounting zone AS8.:- - If the

25 vehicle 2 moves straight in Fig. 5 between the positioning point P1 and the
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exi sts between the accounting zone A6 and the accounting zone A8.. If .:the
25 vehicle 2 noves straight in Fig. 5 between the positioning point Pl and
the 32 positioning point P2, therefore, the total of the zone accounting in
the accounting zones A6, A8 and A7 and the m | eage accounting in the
atcounting zones A6, A8 and A7 is the accounting total TO Next, there is
set (at Step S23) a segnent L, which bisects a 5 segnent A9 joining the

posi ti oni nNg..Pai: . angot I1ieni o] L eh hogonal
Po the salmifin bpistoa, Mhefkthis, (o BaPUrcind o8 Ytcblibbs' & %
position, which is at a ptedeterm di st.ance .in one directi.on along the
segnent LPEPORNER PORS éﬁéﬂt n ai{)l@bgb[eaeaéﬁft & oY t accwrgc%g t'fle t@%gment L.
In the exanpl e.of Fig. 5 .the Nt is set ip,t 10 accounting zone A8.
Next |t nerebngtideaonds A, a8 TR T 6 apdniling forghT0n” S5t ends fom the
positioning point P1.via the point, MO t he positijaqning, i.nt P2, and
there is cal cull\gﬁ’@d theye Stseﬁetsg%') ts&ﬁp aég@uﬁtﬁ £Bt dt» ’WQBF}E)t ect§ade jn

whi ch the vehicle 2 has passed through the travel route set at Ste S25.
15 NeRt, Segmentgddijgadng theqasitioping peiat ik apd the: pesitiopbubpeitng2total T
is less than the accounting total TO [|f the answer of Step '827e|ti(§s YES,
t he accouamnd whiclvissortirogenalitbshesegment 49. + AMoxeoveu et Poigt MO a3 satdatat St ep
S28), and the routine advances to Step S29. If the answer of Step S27 is
NO, on t Hitept 884) hatnd, positionpouvhich &wl\ednaepradetSmemeg2distanbeoun ang action.
20 At Step S29, there is set the (not-shown) mddle point, at which the

i nt er sectdioectidn slomgwhe seigorenttlh frone goeimttersettiom M betweemithdlsegmpated at a
predet ermi ned di stance opposite direction of the point MO Here, the

di st ance A@tandeshetdegnietitdi.seld tlonerdmptl bhEigh &, the poirsMOtisset it tthace

10 accounting zone A8. Next, there is set a travel route (at Step S25), which
extends from the positioning point P1 via the point MO to the positioning
point P2, and there is calculated (at Step S26) an accounting total T of the
case in which the vehicle 2 has passed through the travel route set at Step
S25.

15 Next, it is decided (at Step S27) whether or not the accounting total
T is less than the accounting total TO. If the answer of Step S27 is YES,
the accounting total T is substituted for the accounting total TO (at Step
S28), and the routine advances to Step S29. If the answer of Step S27 is
NO, on the other hand, the routine advances to Step S29 without any action.

20 At Step S29, there is set the (not-shown) middle point, at which the
intersection M is moved along the segment L toward a point M1 spaced at a
predetermined distance opposite direction of the point MO. Here, the
distance between the intersection M and the point M0 and the distance

between the intersection M and the point M1 are equal.

25 Moreover, it is decided (at Step S30) whether or not the middle point
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between the intersection Mand the point ML are equal. 25 Moreover, it is
decided (at Step S30) whether or not the mddle point 33 has arrived at the
point M. If the answer of Step S30 is NO the routine is returned to Step
S25. Like before, nore specifically, there are repeated the operations to
sét the travel route fromthe positioning point P1 via the mddle point to
the positioning point P2, to calculate the accounting total T 5 on the

travel r ren: CQ [ - | t ot al
To to satt e REa R b BEPTAL sthP iy 330 MO AREIIALNRT (01T
and to nmoy h 1 &dl i nt..t rd the poin . Jhus,  if th nswer of
Srep Sa0 eguird BSErs AR DSHEE, bR hy, e mut bedtieBOBE ™! e
foregoi ng indj.viduyal steps.is fixe the accaunting total, TO ( Step
sny 2" nsations thoast (HF pisvel bRl domnthen BoRae 6 aodat B4 Pt dhe not
especi ally.shown, a true circle contgnin h osi tioni ng pai nt. . P1 and
The. poot thifHlAgove ta Meop daifiGing GOy 1 calelate iAo BB RAE TaFD t no
circunference of that true circle, and the accounting totals are

cal cuPat éxn the teapel youpeyie| comparestive wﬁovn@nﬁomt@f%’na% the asgowating vi a t he
i ndi vi dual m ddle points Wthe positioning point 3, so that the m ni num of
t hose acdetaltThdotset ah%amnmmgﬁokalﬂ‘ﬁ@ntt%@ hastsoefthiergmpsarigon respltst j | |
anot her process, although not especially shown, the individual accounting
total s arand bt mavatthe muldlepointiewardvidie pant 81.0f Thuprif dbe ensimeadf r ange
contai ning the positioning point P1 and the positioning point P2 in 20 the
account i rigtepn®de ig Y&, abne mininhan dfhidhenacvormbtingf tothlssdetanamed atighet ot al s

can be fixed as the accounting total. Thus, the control contents having
been desdbidmingiihdivididdrtopeifikbd taBehll eowhting teted W0 (at Siep. S31), al so

correspond to the position recognition nethod and the accounting
10 and the routine is returned.

In another process, although not especially shown, a true circle
containing the positioning point P1 and the positioning point P2 is set to
displace the middle point along the circumference of that true circle, and the
accounting totals are calculated for every travel routes from the positioning

15 point P1 via the individual middle points io the positioning point 3, so that
the minimum of those accounting totals can be fixed as the accounting total.
In still another process, although not especially shown, the individual
accounting totals are calculated for all the travel routes of a predetermined
range containing the positioning point P1 and the positioning point P2 in
20 the accounting image diagram, so that the minimum of those accounting
totals can be fixed as the accounting total. - Thus, the control contents
having been described with reference with the flow chart shown in Fig. 4
also correspond to the position recognition method and the accounting

processing method of the invention. Moreover, Step S21 to Step S31 shown

25 1in Fig. 4 correspond to the accounting information generation step of the

34



processing nethod of the invention. Mreover, Step S21 to Step S31 shown 25
in Fig. 4 correspond to the accounting information generation step of the
34 invention. Mreover, Step S21 to Step S31 correspond to the accounting

i nformati on generation neans of the invention. Mreover: the accounting

i mage diagram M2 of Fig. 5 corresponds the map information of the _

i nvention; the accounting zone A6 to the accounting zone A8 shown in Fig. 5
5 cor r espomyentiont hdMaxsorenfStepeS2 hiertepnS3 hoorrebponid dveaher sucbentiagi ng
been described with reference to the flow chart of Fig. 4 corresponds to
the travel infomationfgenkeatiow anédrmnof flieginvenitiona Mewoobarthesdtewiiaeingnot her
exanpl e of the subroutine for adjusting the accounting contents of Steps

S11 to 13 iphadd QGliagrandt M3 roft Figh 516breshonlls the iMapetifdftlatidh of @ReS41)
whet her or not two or nore travel routes have been searched as the route

fromthe ppsehtiont fite Aot tiRk Johcl A6 to BRS hbdovmitite RRIIUS gﬁowhfinéltlgéﬁns""er

of Step S41 is NO the accounting process cannot  be nmade to re t he

accounti NGoh-Biplond8 thiidle Adi@ §OMel S ehfion’ %Hrﬂg?glfrge'%utté ﬁfﬁr@?%\rﬁgén of Step

S41 is YES, on'the contrary, the accounting t

| cul . 2 SN o IRV .Ihe tr | v rouyies which were
oo | T L B i b et B
S SO t h hicle. 2 h t | ed the travel route ich takes
tagpm' ni rruq%hct)é Ofk%§%€e8$%-ngsto[ ZYE gal gﬂl ated at Step S42, 20 and the

oINS UEt e b SRS L e Cor SP AT g LelAL1 o
genr at | oRBEEHIE B EoITOag SgntSe S Weoep GBS pEdHenk Lot frstin
10 Fig. 6, it is decided (at Step S41) whether or not two or more travel routes

have been searched as the route from the positioning point P1 to the
positioning point P2. If the answer of Step S41 is NO, the accounting
process cannot be made to reduce the accounting total so that the routine is
returned.

15 If the answer of Step S41 is YES, on the contrary, the accounting
totals (T'1 to Tn) are calculated (at Step S42) individually for all the travel
routes which were sought in the accounting image diagram of Fig. 5. Itis
then decided (at Step S43) that the vehicle 2 has traveled on the travel route
which takes the minimum of the accounting totals calculated at Step S42,

20 and the routine is returned. Here will be described the corresponding
relations between the control contents shown in Fig. 6 and the construction |
of the invention. Step S41 to Step S43 correspond to the accounting
information generation step. Moreover, Step S41 to Step S43 correspond to
the accounting information generation means of the invention. Moreover,

25 the travel route having been described with reference to the flow chart of

35



the accounting information generation nmeans of the invention. Mreover, 25
tfie travel route having been described with reference to the flow chart of
35 Fig. 6 corresponds to the travel route of the invention. Thus for the
zone accounting process and the m | eage accounting process on the basis of
the controls of Fig. 1, the accounting process is done by using the
control of Fig. 4 or the control of Fig. 6 while deciding that the 5

vehicl e A dobAsBhfifls 00 UG R1 LEdSle thelthfeifoftas the m ni mum

accounting-tota e possibility € ‘erroneous accounting or
the excessive gccount i n be nor.e reduced advantageously for . .the user.
Next, anot her c@h‘gs[? ct}foﬁ&g?(aar?g?lén%?gtq‘mc%iﬁg tt € Igglgggﬁt%/cﬁ%ungggt em1l
will be described with reference . to F.g. 7. In Fig. 7, a 10 construction
oimilar (goheR obhebgsiiheicoRti o pE Fis bitbPecofintie PepdHong SIBET gnat t ng
it by the comnon.referenc unerals. In the, positi ecogni ti on device of
Fig. 7, ﬁ%“@é’ﬁi 'iheec‘)?q"g OSngging@H tEFtCHnﬁmﬁ]ng‘ I%W%g]&[‘i‘?%&é‘glt at\Becover,
si gnal comuni cat {ons are de not_only between the GPS.recejver 6 / the
road Rap ‘g’g&@age (i &‘P?d’eber@d)éi tSush @oftramel obputni as 18ag gtheymmmynet ween
the position collation unit 18 and the on-vehicle control unit 5. This
posi ti on agspnatingriotali so tkat theypossibilite|fpr Khe errongpas recounfinger the
(not-shown) storage unit, the (not-shown) conparator and the (not-shown)
i nput / outexeessive ac¢audingban be avloreseduaed bdyantageonslyuive thamsenf or mat i on
recordi ng nmedi um such as the magnetic disk or the optical disk, which is 20
stored with théNektgidrather rcoastrumtionf exdrphey af Ithb| gutoometi¢ areconetinghi cl e 2
to travel in. Mreover, the position collation unit 18 is provided with a
functi on dystamnl Natwillt he @eséibedawvithnfreferehi®ntoofFigher. velinclFeggbgsed on the
signals of the GPS receiver 6 and the road information of the road map
10 construction similar to that of Fig. 2 will be omitted on its description by
designating it by the common reference numerals. In the position
recognition device of Fig. 7, the vehicle 2 is provided with a road map
database 17. Moreover, signal communications are made not only between
the GPS receiver 6 / the road map database 17 and a poSition collation unit
15 18 but also between the position collation unit 18 and the on-vehicle control
unit 5. This position collation unit 18 is of the well-known type having the
(not-shown) storage unit, the (not-shown) comparator and the (not-shown)
input/output interface. The road map database 17 includes an information
recording medium such as the magnetic disk or the optical disk, which is
20 stored with the digitized road map of the available zone for the vehicle 2 to
travel in. Moreover, the position collation unit 18 is provided with a
function to collate the positional information of the vehicle based on the
signals of the GPS receiver 6 and the road information of the road map
database 17.

25 The aforementioned artificial satellites 3, GPS antenna 13, GPS
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dat abase 17. 25 The aforenentioned artificial satellites 3, GPS antenna 13,
GPS 36 receiver 6, road map database 17 and position collation unit 18 and
so on construct the well-known navigation system Here will be described
the corresponding relations between the construction of Fig. 7 and the
construction of the invention. The road map database 17 and the position 5
collation unit 18 correspond to the travel distance decider and the zone
deci der oftec¢iver By aped gnap idatabazend7 amd pegitioni eedlatisinaunints bodwsseont he
remai ning construction of Fig. 7 and the construction of the invention are
i denti cal coostiust éhbevelkdmovne naviedtiare systernf Here willabel deberilbahshe uct i on
of the invention. 10 Next, a control exanple of the automatic accounting

system 1 sloowespondirfg el Ztivnd | bétevedas thebeshstirtibtioe! 6f efige Yoahle théow
chart of Fig. 8 and a road map MB of Fig. 9. The road map MB is stored in

the road rsapstrdetiohagahsd ingadtieAnt @h@&ohﬂ%ﬁp%aﬁ&@f’?|ahﬁsth@3§bslth@n
accounting information. In Fig. 9, the accounting zone

accoungi n A 5181, e tents
secouns] nggmane k18 AN Yod eyt deal e, i o0

the routinRcider’ &t tHd 8vddtidde Hams Ve Mrr%@?uiégé ljefiehlﬂgls bgtv&&l{b gﬁgwer of

Step S51 is YES, the routine advances to e conten Step
2 O 5, e P AR
R SN A T PR A
S54 are i (%ﬁgtirll\(r:éaxlmo 0 those of Step S4 of Fig. 1. The
10 Next, a control example of the automatic accounting system 1 shown
in Fig. 7 will be described with reference to the flow chart of Fig. 8 and a
road map M3 of Fig. 9. The road map M3 is stored in the road map
database 17 and contains the roads themselves and the accounting
information. In Fig. 9, the accounting zone Al and the accounting zone A2
15 are defined by the zone borderline A9. The contents of Step S51 of Fig. 8
are identical to those of Step S1 of Fig. 1, and the routine is returned if the
answer of Step S51 is NO. If the answer of Step S51 is YES, the routine
advances to Step S52. The contents of Step S52 are identical to those of
Step S2 of Fig. 1, and the routine is returned through Step S53 if the answer
20 of Step S52 is NO. The contents of Step S53 are identical to those of Step
S3 of Fig. 1.
If the answer of Step S52 is YES, the routine advances to Step S54.
The contents of Step S54 are identical to those of Step S4 of Fig. 1. The
routine advances to Step S55 over Step S54. The contents of Step:S55 are

25 identical to those of Step S5 of Fig. 1. If the answer of Step S55 is NO, the
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routi ne advances to Step S55 over Step S54. The contents of Step: S55 are 25
identical to those of Step S5 of Fig. 1. If the answer of Step S55 is NO

the 37 routine is returned without any action. If the answer of Step Sb5 is
YES, the road map MB and a travel |ocus Al4 fromthe positioning point Pl
tdb the positioning point P2 are collated, and the shortest one AlL0 of the
travel routes fromthe positioning point Pl to the positioning point P2 is

ot onsi ot PAPR i bRl biftlad M R PleNRe SHREUCr SIEIFRERD. | A e
or ot ¢ rile25ad HEPRRY B faVhERel Anddiom el ik B3 B3Rk VI

along the travel rout 0 fromthe 10 positioning poi Pl to the

post 11 on rfonme Baint P2 e el ard Pe shlestatRAly, seehS tiAlon 1ot al
L1 is added to,the nmleage i.n the ounting zone Al ( Step SH9).
Subsequenkoutes iogp thegosityoping P@H&Qgﬁ&%fﬁp ﬁ'él%‘ul’é%@%ltalg%l%ﬁ heBunt ng
zone Al is done aS,St ep S60), and the routine advances to Step S53. 15 If
the adsweiatsttess gy the soadmamM3 he contrary, the routine advances

t hrough Step S61 to Step S62. The contents of Step S61 are identical to

t hose of Step ﬁqbsmugng.to BtemiS5§; dhe saxbensgipn tatal (oxvtetalrlength)ald ofsear ched
at Step S56, there are calculated (at Step S62) a mileage L2 in the
account i rihezzaeelaoused 18 isichlenipteddat Ste 853k c SuhiseqgenbbeSten SBD, it
Subsequent to Step S62, a mleage accounting process corresponding to the
cal cul at iisnlacedad (atdbteft 8F8)S6Retherdomeot( e Rirmpb&aR)linambd hhs existedne i s
returned through Step S64. The contents of Step S64 are identical to those
of Step SiHilef the gvehicle 2 is moving along the travel route A10 from the

10 positioning point P1 to the positioning point P2. If the answer of Step S58
is NO, the extension total L.1 is added to the mileage in the accounting zone
Al (at Step S59). Subsequent to Step S59, the mileage accounting process
in the accounting zone Al is done (at Step S60), and the routine advances to
Step S53.

15 If the answer of Step S58 is YES, on the contrary, the routine
advances through Step S61 to Step S62. The contents of Step S61 are
identical to those of Step S11 of Fig. 1. At Step S62, of the travel route A10
searched at Step S56, there are calculated (at Step S62) a mileage L2 in the
accounting zone Al and a mileage L3 in the accounting zone A2,

20 Subsequent to Step S62, a mileage accounting process corresponding to the
calculation result of Step S62 is done (at Step S63), and the routine is
returned through Step S64. The contents of Step S64 are identical to those
of Step S14 of Fig. 1.

According to the control example of Fig. 8, as has been described

25 hereinbefore, effects similar to those of the control example of Fig. 1 are
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According to the control exanple of Fig. 8, as has been described 25

her ei nbefore, effects simlar to those of the control exanple of Fig. 1 are
38 obtained for reasons simlar to those of the control exanple of Fig. 1.
In the control exanple of Fig. 8, noreover, the positional information by
the navigation system and the map information and the accounting

I nformati on of the road nap database 17 are collated to search the travel 5

route of ﬂ(}ﬁ%ﬂ&{]fog rf'ea%?n§ gn{lhgk th Qﬁoge f%ﬂ@ CBLtIIOE%Xgﬁ{nglo? F?l cgn hi ghl'y

precisely rove the precisionn eage "atcoun |ng

Yother 6 “§qn“t§@h%€4w§l%”3ﬁﬁ 8 oReg, Sfoo%ﬁpaﬁe@n@gﬁw?l"@g L
searchl n such .a_travel rout(ﬁ1 aésto m n%e t he accahgill ng total. of the

zone RPBAPR nGYSIRINL naR gdnaR c AR} oAR Bos"}cF?‘b‘h'ilhg poi nt
Pl to the 05|t|on| poi nt, P2 en the ot her con roI ents are thus
used, { hantempation oggbswﬁ@ﬂrrggpt(gﬁtaga%aa e eﬂl@fse éo, seay St ep
S63 can be reduced advantageously for the user. Here wll be descrl bed t he

cor r eSporkeug of dhe Yebneleps s dhat e mBeagmef the sehigle s camdunhighlyi g. 8
and the construction of the invention. Step S51 to Step S55 correspond to
the travepregisehadetectsciosinaproyedpeatrecigion innthermileage 8cequrdbee.cor r esponds
to the zone decision step; and Step S56, Step S57, and Step S61 to Step
S63 correspond Moretolver,athemwmti'qig:onteﬁteroﬁﬁmp rS@emfeF'mt Bararsbemalifiete

I nvention. Mreover: Step S51 to Step 20 S55 correspond to the travel

di st ance in¢ci'sthen contired contdris".i rilleesei ather Sorirol SmBtentds nespotitssetfort he zone
deci sion nmeans of the invention; and Step S56, Step S57, and Step S61 to

Step S63 gapéleingaudhtotitahel Arte WRitb MlinimiZOtHPidcointiopaotdlicfrhevans of the
i nvention. Mreover, the travel route
10 accounting and the mileage accounting from the positioning point P1 to the
positioning point P2. When the other control contents are thus used, the
sums of accountings to be made at Step S60, Step S61 and Step S63 can be
reduced advantageously for the user.
Here will be described the corresponding relations between the
15 functional means shown in Fig. 8 and the construction of the invention.
Step S51 to Step S55 correspond to the travel distance decision step of the
invention; Step S58 corresponds to the zone decision step; and Step S56,
Step S57, and Step S61 to Step S63 correspond to the accounting
information generation step of the invention. Moreover: Step S51 to Step
20  S55 correspond to the travel distance decision means of the invention; Step
S58 corresponds to the zone decision means of the invention; and Step S56,
Step S57, and Step S61 to Step S63 correspond to the accounting
information generation means of the invention. Moreover, the travel route

having been described with reference to the flow chart of Fig. 8 corresponds

25  to the travel route of the invention. Moreover, the road map M3 shown in
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havi ng been described with reference to the flow chart of Fig. 8
corresponds 25 to the travel route of the invention. Mreover, the road map
MB shown in 39 Fig. 9 corresponds to the map information of the invention.
Fig. 10 is a conceptional diagramshow ng another construction of another
automati c accounting system 1l of the invention. In Fig. 10, a construction
I dentical to those of Fig. 2 and Fig. 7 will be omtted onits 5

descri pti dfigb9 coexsspnnds bgthe ntap irfermatienrofftbe @moantinmer al s as t hose of
Fig. 2 and Fig. 7. In the automatic accounting system| of Fig. 10, a
dead- r eckoni ng r#igi datiscn comédptichal diagramcthadving dnahenabnsieuvtion oft i ng
manner with the position collation unit 18. This dead-reckoni ng navigation

unit 19 i samehst rautbechtif asco@itingk Ro¥tene! B5E theSsRnaidnt NEndkig 1P gonpass
(not-shown), the earth magnetic sensor (not-shown), the wheel speed sensor

(not - showhnstrfirtidacilentizhl 96 thess of mgpu-ﬁw%g. orwillBe Gihftedd B89 /59! €

sensor (not-shown). Specifically, the dead-reckoning navigation unit 19 is
Cded f i : _ . , . .
provi dg dérscﬂﬁhpoﬁ Hyntg?s?%x?ﬁ'ﬁhé (I:tre E’§(7 ghé Qﬁxgte%ef&@n&g ﬁgﬁie,'[rﬁl% asdﬂlfogﬁteo?@gg.i( or

azinuth) and the trav sta or t eage _ e veni n the
the const AucHb sy 1o I§fe ERonl At DEecRBHERP RISGRE | RUCRART R, 8 e
avent i ondetcteehp i ARARANIA DR sE Y Blrblicled iR a Pl HRE RO uct i on
bet ween ¢ MBARBRS: FUGH | Dife Breifp. collafign it 08 " Fhis coraf Fekemingof |
R A LN A e G R
11 10 compass (not-shown), the earth magnetic sensor (not-shown), the wheel
speed sensor (not-shown), the acceleration sensor (not-shown) or the
steering angle sensor (not-shown). Specifically, the dead-reckoning
navigation unit 19 is provided for detecting signals relating to the traveling
direction (or azimuth) and the travel distance (or the mileage) of the vehicle
15 2 in the horizontal plane on the road map. In the corresponding relations
between the construction of Fig. 10 and the invention, the dead-reckoning
navigation unit 19 corresponds to a covered distance decider of the
invention. The corresponding relations between the remaining
construction of Fig. 10 and the construction of the invention are identical to
20  those between the constructions of Fig. 2 and Fig. 7 and the construction of
the invention.
Next, a control example by the automatic accounting system 1
shown in Fig. 10 will be described with reference to a flow chart of Fig. 11
and a road map M4 of Fig. 12. The road map M4 of Fig. 12 forms part of

25 the information owned by the road map database 17 and contains the road

40



and a road map M4 of Fig. 12. The road map M4 of Fig. 12 forms part of 25

t e i nformati on owned by the road map database 17 and contains the road 40
i nformati on and the accounting information. In Fig. 12, the accounting

zone Al and the accounting zone A2 are defined by a zone borderline All. In
the flow chart of Fig. 11, on the basis of the detection signals obtained
by the dead-reckoning navigation unit 19, the travel |locus of the 5

vehi cl e 2 informatien dnghthe acsownténg (iaformatpors7 1n Figbd2gthatacconsing S71,
the routine advances to Step S72. The contents of Step S72 are identical to
those of %wep AJ and tke gccduntamgl zohe ARtk defined byea zoneboirdeive Answer of
Step S72 is NO |If the answer of Step S72 is YES, the routine advances to

Step S73. The ¢nnfhenflewoth&ttesf By BY, corl dRethaztd of @hb gect®dn SigmIS2 of
Fig. 1, 10 and the routine is returned through Step S74 if the answer of

Step S73 ightaiNed K thé AeadhbckémitgPReviEhioh Nehib A9 tthEdravelSIBtud of the

positioning point P1, and the travel locus of the vehicle 2 stored at Step

S71 i sser 3%Behle of ist dsciddeWald R_f 734 d , ' es to
Step S75. Theecolr?tentls o:‘ﬁ(sitfe%ps@%(gpg%eé?ég?:/ PgalS%epﬁgég@gﬁ %\t{g’qﬁ of

coni ent s one JeBRE ke, B o2, TRy EOERC PRHRPE A IR 1 °
anver of o8P i 51 el Henk UL U5l LU MR BB ESHRD, 1
navi gat | o 448 ¥Re 3ot ABriar PENTer S7ads wai the ol tinaondbEiees B Sttbmpar e
(0 52 SN Ahe el st 18 MR O DS FOBELTES (P ST
lt ggusl (')A\ 12’an tih%hroiustirgee fsl g&%l‘{’lgd ttﬁlrn'(;ruBgI?fSt(teI? %ﬁi i% Ctlelz aﬂsv&i/erxl'foofrsrrt%tpi SC,)’?3 ?su ch as
NO. At Step S74, the positioning point P2 is set as the positioning point P1,
and the travel locus of the vehicle 2 stored at Step S71 is erased.
If the answer of Step S73 is YES, the routine advances to Step S75.
The contents of Step S75 are identical to those of Step S4 of Fig. 1.
15 Subsequent to Step S75, the routine advances to Step S76. The contents of
Step S76 are identical to those of Step S5 of Fig. 1. If the answer of Step
S76 is NO, the routine is returned without any action. If the answer of
Step S76 is YES, the travel locus between the positioning point P1 and the
positioning point P2 according to the dead-reckoning navigation and the
20 information of the road map database 17 are compared to search the travel
locus of the vehicle 2 on the road map (at Step S77).
The contents of Step S77 will be specified in the following. A travel
locus A12, which is decided in terms of the pieces of information such as the

distance between intersections for the vehicle 2 to turn to the right or left,

25 the turning angle of the traveling direction of the vehicle 2 or the turning
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di stance between intersections for the vehicle 2 to turn to the right or
left, 25 the turning angle of the traveling direction of the vehicle 2 or
the turning 41 radius of the vehicle, is collated with the plane shapes of
roads in the road map MA. It is decided that the vehicle 2 has traveled a
travel route Al13, which is fornmed of a configuration simlar to the travel
| ocus. At Step 77, the configuration of the travel route is decided on the
basi s of tradiemefil® vehjcls, isdoiated with thesplanefshapes iofmpadsiih the raad i nk
sequence or a node sequence. The control for collating the travel |ocus
Al2 and thnapIMdae Icsndeqdedthantlod velnele Bdds travekd ®dravdieonss AQi3n

mat chi ng". Subsequent to Step S77, the extension total (or total length) L1

of the t rvehvieh 1s(fblﬁ1ﬁe@~b$d60mfﬁétﬁuh@h€§i|m(ihh totthie t24981 loeubseAuStp t7g, St ep
S78, it 10 is decided (at Step S79) whether or not the zone border(ine All

has exi st eleWonifigurBtion et fHee travied 1o0Ys 19 dReRId bR She Bé{ﬁls dfotHee dAda3 from

the positioning point P1 to the positioning point P2. If the answer of
Step S49 dl?ltﬂ@d hbf %ﬁ&efb%kioﬁlﬁﬂhﬁhohlsh@haéjéj%dhﬁ% éf\%gié:gg X a tﬂm]tl
m | eage in accounting zone . Subsequent to Ste the mleage

account i ngehRed®. tf?ﬂ,eaesmgg '199 cPRAfnE! tHeS LIRAT 168l ig%aﬁﬁl%s%%é he

routine a v nces to St ed e-answer CS)82 S oy on t?e t
LRl

of st op sHiiehRHILGe nRENART] CHIERER PG ’éﬂ‘alé? LA A S Ep“égge“as

Tone A2 are cab BFSRLa T B SHHEST7agy rBarihibal 36 toral ke ] a &7

Subsequen

cal cul at etc:!ihﬁt3 ' eﬁe‘glft Sé}%bs %%%‘?fageqr&fee%ﬁzé&ge g% ond| n%@pég& ithe is

t d thro
re urln 5 t1s de(l:Jlged %a gtep S79) whether or not the zone borderline A11 has existed

while the vehicle 2 is moving along the travel route Al13 from the
positioning point P1 to the positioning point P2. If the answer of Step S79
is NO, the extension total L1 is added (at Step S80) to the mileage in the
accounting zone Al. Subsequent to Step S80, the mileage accounting in

15 the accounting zone Al is made (at Step S81), and the routine advances to
Step S74.

If the answer of Step S79 is YES, on the contrary, the routine
advances through Step S82 to Step S83. The contents of Step S82 are
identical to those of Step S11 of Fig. 1. At Step S83, a mileage L4 in the

20 accounting zone Al and a mileage L5 in the accounting zone A2 are
calculated for the travel route A13 searched at Step S77. Subsequent to
Step S83, a mileage accounting corresponding to the calculated result of
Step S83 is made (at Step S84), and the routine is returned through Step
S86. At Step S85; the positioning point P2 is set as the positioning point

25 P1, and the travel locus of the vehicle 2, as detected by the dead-reckoning
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S86. At Step S85, the positioning point P2 is set as the positioning point
25 P 1, and the travel locus of the vehicle 2, as detected by the
dead-reckoni ng 42 navigation unit 19, is erased. In short, it is prepared
to detect the travel |ocus of the vehicle 2 by the dead-reckoning
navigation with reference to the new positioning point Pl. According to
the control exanple of Fig. 11, as has been described 5 hereinbefore,

effects sj .l ar: . e.of . cent I Fi oht ai ned for
Feasons o avigRtioh JukipA9 i€rdsed. CO e Y IMrEo Bpeci Setbel e tfRs Ot o
exanmpl e of Fi 11 r er, the.positi.onal informnmatjon th S
system ;lﬂﬁu? &%ﬂ}%?e&l%efﬁﬂ the dFﬂ@}% P@&Q}“ﬂﬁﬁlf’a&% afory g’lqul‘%;?éel{?gﬁp &ggd to
search the travel r.oute.Alé of the vehicle 2, so that the travel route and
10 the miPEHPLSHOMREPYEMiEle 2 can be highly precisely detected to inprove
the precision jn the zone accounting and jn.the mleage accounting while
elimnating the*CPFYREoPsIRR ERLEe ﬂﬁalﬁﬁge Ptgl%xl:]es%ﬁ b@si’@%&ﬁsp%?&—bre in
case the automatic accounting system 1l of Fig. 9 and the autonatic

accouft i reereimhedoger effects gl.mlier dp ctheseneh tha, comteol .exasnple; of Bigsoliseeng 15
system 1 of Fig. 10 raises the cost for the dead-reckoning navigation unit
19, \Aherpbtamﬂ%eﬂ)rowasms wihilar ¢o thiose v the chotrat esamplegf &Fig. be hmde by
searching the substantially actual travel route so that its fairness is
nmore i npthevesdtrdlrexamsplet dfeigoriiy nloredves) dpe $dsitwhaFigformhtivmshbgeheched a
plurality of 20 choices for the travel route, on the other hand, it is

al so posstBBesylsterscandthetihforiatven of thd eoddaiapridaiabazed 7t ive @tleaedt i ng
total of the zone accounting and the mleage accounting fromthe

posi ti onitogseaothth&irdvel rbatePAIB o FRe RMehidl@i2Nko FBat YHé brdviel soeNghd uct i on,
t he sum of the accountings of Step S81,

10 the mileage of the vehicle 2 can be highly precisely detected to improve the
precision in the zone accounting and in the mileage accounting while
eliminating the erroneous accounting and the excessive accounting. Here
in case the automatic accounting system 1 of Fig. 9 and the automatic
accounting system 1 of Fig. 10 are compared, the automatic accounting

15 system 1 of Fig. 10 raises the cost for the dead-reckoning navigation unit 19,
when mounted on the vehicle. However, the accounting can be made by
searching the substantially actual travel route so that its fairness is more
improved.

In case the control of Step S77 of Fig. 11 has searched a plurality of

20 choices for the travel route, on the other hand, it is also possible to search
the travel route that minimizes the accounting total of the zone accounting
and the mileage accounting from the positioning point P1 to the positioning
point P2. With this construction, the sum of the accountings of Step S81,
Step S82 and Step S84 can be reduced advantageously for the user.

25 The control contents thus far described with reference to the flow
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Step S82 and Step S84 can be reduced advantageously for the user. 25 The
control contents thus far described with reference to the flow 43 chart of
Fig. 11 correspond to the position recognition nmethod and the accounting
met hod of the invention. Mreover: Step S71 to Step S76 shown in Fig. 11
correspond to the travel distance decision step of the invention; Step S79
corresponds to the zone decision step of the invention; 5 and Step S77,

oen, 575 s HERETT Brdiiindh pRE LASAAG 3o péﬂﬁaﬁn%%ﬂgygﬂéﬁam:ﬁn
Fi 11

S % Sro B TABRR M b oL R S Blab e mgngﬂ-pr"szﬂsh EULNTEE
S77, S S78 S82 S 84 1

0t or mat |GG Ar EiE ol HOGHRSPER ihe w&%{qﬁe%%?a Bsc%;%p% S0 BF 1081 "Pout e
described in Fi r esponds to tge travel . .route, erg the travel | ocus
correspor?&é’e’élﬂoghgt?pr S78|copts gné? to theizqne bﬁaon Shig myendioyaq nap

M4 of Fig. 12 corresponds to map i pformation of the invention. Here,
the aPor eﬂftfhtstﬁﬁegwmﬁt%)oﬁ'@ azbiqtsrt@p 28Anke Stem 834 orpespandetatheed on

the case, in which whether or not a zone borderline is set to exist is

det ect ed assowetinganieaeaiion igegeratien stk of the dovention MoseovesofdoRr, it is
al so possible to make a control to detect whether or not the zone

bor der | i i®7kko Step 5&6\whommt ieFig ddwevrreapondrtesthel tnayeledistaorcerdacisiomed

I ndi vi dual control exanples, the accounting 20 information may be acquired
from ei t haepanhef thoe muenitivg; iStép ST8tdorrespdatabaske Zove detisiccmeansiofig

i nformati on database 30. In the individual control exanples, noreover, it

i s deci detthewhebhtiondand Step B 7y Bhepc BE8 sl Stepa¥82 eslStdeSp4 edategponded

di stance corresponding to the detection error in

10 to the accounting information generation means of the invention.
Moreover, the travel route described in Fig. 11 corresponds to the travel
route, and the travel locus corresponds to the travel locus of the invention.
Moreover, the road map M4 of Fig. 12 corresponds to the map information of
the invention. Here, the aforementioned individual control examples have
15 been described on the case, in which whether or not a zone borderline is set
to exist is detected between an accounting zone and an accounting zone.
However, it is also possible to make a control to detect whether or not the

zone borderline exists between the accounting zones.
In the aforementioned individual control examples, the accounting
20 information may be acquired from either the accounting information
database 7 or the accounting information database 30. In the individual
control examples, moreover, it is decided whether or not the vehicle has
traveled the predetermined distance corresponding to the detection error in
the position of the vehicle, as obtained by the radio navigation, so that the

25 zone where the vehicle exists is decided on the basis of that decision result.
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the position of the vehicle, as obtained by the radi o navigation, so that
the 25 zone where the vehicle exists is decided on the basis of that
decision result. 44 However, it can also be deci ded whether or not the
vehicl e has travel ed the predeterm ned distance corresponding to the
detection error in the position of the vehicle, as obtained by the

sel f-cont ai ned navigation, thereby to decide the vehicle existing zone on

t he basi . | S I, | | S
adopt od. THaweESEILER ALALE A3k ERe B Ao IRE T SATIHVGA e Ty e
operations, t,op wW.t hout. form ng any buffer.zone in the houndary.between the
zones. | ?lfﬂggqlwgﬁ&i‘%ﬁt,amfe ﬁggﬁﬁi}%ﬁgmgbﬁoe@te"&ﬁﬁ%\tﬁ%n ﬁr%\}ﬁbtl%(? Qfélté%rt‘ hence
it does nqt .,matter whether or not '"the vi ng ohj ect” noves. at all times.
10 In théli thraiehisle, Asrahsued Bﬁet%\?éﬂgﬁf‘t%%mah%a%ﬂlﬁa’ JBPERRY t9icl udes
the case,. in I ch t.he mgvi.ng obj ect ves by its own kinetic_energy or

pot ent i aldesHls the vehigle axasting gong opithe aﬁ%?e"%?idzﬁl%‘m segulbpBeemin 5n
external force applied thereto. In the invention, noreover, "the noving

obj ech” icasefhisglonstraetion is adented, it ispassible be keduce the qpamdityiof daga not or, a
15 bicycle, a human being or an animal. In the invention, noreover, the
sent ence aryl &g simaplifintheigparptionsotasr withous tfarming augdrffer zaneeiy thiger, an
accounting information generator and a controller is nounted on the noving
obj ect" ilmuadampbiefween blye zomet. and second cases. In the first case, the
af orenenti oned system has al ready been nounted on or attached to the 20
movi ng obj ect . Thrthehaverdond'thaseoviag dbjertd mevanshantyvabheolybey, deroé i oned
systemis not nounted on the noving object yet, but can be nounted on. or

at t ached it doed@otmihatter Ghébler dreiet TtheGaseinishehjept i mevabheall tisndshe
af orenenti oned human being or aninmal, the sentence "the human being or
10 In the invention, moreover, the movement of the moving object includes the
case, in which the moving object moves by its own kinetic energy or
potential energy, and the case in which the moving object moves by an
external force applied thereto. In the invention, moreover, "the moving
object" is exemplified by a vehicle, a motorbike, a bicycle with a motor, a
15 bicycle, a human being or an animal. In the invention, moreover, the
sentence "a system including a covered distance judger, a zone judger, an
accounting information generator and a controller is mounted on the
moving object” is exemplified by first and second cases. In the first case,
the aforementioned system has already been mounted on or attached to the
20 moving object. In the second case, on the other hand, the aforementioned
system is not mounted on the moving object yet, but can be mounted on or
attached to the moving object. Here in case the moving object is the
aforementioned human being or animal, the sentence "the human being or

animal holds the system by using an accessory or the like" corresponds to

25 the construction "the system is mounted on the moving object" in the
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ani mal holds the system by using an accessory or the |like" corresponds to
25 the construction "the systemis nounted on the noving object” in the 45
invention. |In the invention, noreover, "the zone" neans such a gl obal
space, e.g., on the ground, in the air, in the sea or in the ground that

t he moving object can nove therein. In the invention, noreover, "the
predeterm ned 5 distance" neans a straight distance in the gl obal space
from a refisventienposition (or positioning point) to another position (or
positioning point). In the invention, noreover, "the predeterm ned

di stance af f ect ilngthehinyergions imoreovor,t'the anaelmiédiss sudloanglobah'space,
exenplified by the distance corresponding to the detection error of the

posi tion Q;f.%.t, e thy gmnd[ifthe Mir,in fHtesdl 6 a0¢Re g%?uﬁ‘(l tWht eRe WRiABVI NG

object is charged wwth the toll for each coverage. In the invention,

mor eover, dhjéct! @i mleChereRPSiThl HE jidveriRL h e’m@f,‘t'ﬁgg pr'ea%EH{iEgd p![ ace”

or "exist". For exanple, "t he phrase "the zone where 'ti moving objec
ot ase | R R AEALD o pOREE RSN Cul o TRNAI SRl B Ectbnns 0 by
of the 1 nosariGE (or pla B ErR ey TR oS BRI e o
movi ng objeanVEKDE DRy, Bhe pif b El R Ra T e ifign © 1T
OO e R ok BB G A ERSHEREL B LRl el ™
ot hod 1 ortodBE SERRIOn AROF GhENAGHEOR hPRoBBERIeadstha fstameoveni ol ¢
the W?E)m baitkv?rhic::rh ’Elt]eemoving object is charged with the toll for each coverage. In

the invention, moreover, the terminology "position" is used to mean the

"occupied place" or "exist". For example, the phrase "the zone where the

moving object takes a position” means "the zone where the moving object

exists", and the phrase "the position of the moving object” means "the place

15 occupied by the moving object". From these meanings, "the position

recognition device" of the invention can also be expressed by "the existence

zone decision device of the moving object" or "the existence zone decision

me.thod of the moving object". Moreover, "the position recognition method"

can be expressed further by "the existence zone decision device of the

20  moving object” or "the existence zone decision method of the moving object".

INDUSTRIAL APPLICABILITY
The present invention relates to a device and a method for deciding
the zone where a moving object exists. If the vehicle, the motorbike or the

25 bicycle with the motor is selected as the moving object, therefore, the

46



25 bicycle with the notor is selected as the noving object, therefore, the
48 C invention can be utilized in the industrial field for road managenents
and for traffic managenents. The invention can be utilized especially in
the industrial field where "the accounting” is made for charging the tol
ofi the basis of the zone where the noving object exists. 5 47 CLAIMS 1. A
position recognition device for deciding a zone where a noving object

ke 2, B o AR 35 GRRAC P o 4SSy Ehnkadoc oo

for deci €r or not sa

det ] d @i st di. to th t ect,i ft
Posi t1 on 10F aitls" WAPRRG ot TRE BYen 0o d%acks SEHIRg: cReCibnin thE zone
doci des. iRGRSUARRER, Vhbe B Scacchubiiigh if Piarls (8 coaraing, tsctoll b

di stance., 2. A¥ osition recqgnition device as set forth in daiml,

char act erjagigo 2one wherejthe mpxmngiolyegh@Estieci der and said zone deci der
are mounted on said noving object. 15 3. An accounting processor for

deci dPng a zone where a noving object takes a position, thereby to
generate accounting information on the basis of the decision result,
characterized by conprising: a travel distance decider for deciding whether
or not said noving
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20 object has traveled a predeterm ned distance affecting the precision in
sdid accounting information; and an accounting information generator for
deci ding the zone where said noving object takes a position, if said
travel distance decider decides that said noving object has travel ed said
pfedeterm ned di stance, and for 25 generating accounting information based
on the decision result. 48 4. An accounting device as set forth in Caim3,
characterized in that said travel vk decider is constructed to
decide said predetermned distance in terns of a rectilinear distance. 5
5. An accounting processor as set forth in Caim3, characterized in that
said accounting informati on generator is constructed to conpare a travel

| ocus, whith is Aqiositied veyogritioni devisaifor devidigs cbpees Wiasetd anebiag the
predeterm ned di stance, and choices of travel routes existing in the map 10
i nf or mat i ovhjpetobalkes mgp ddition pélenentaifedrbyieshgiiatg:he position of said
novi ng object, thereby to decide that said noving object has travel ed such

one of sthe choigerffeltdigticer Medi®s forl @ddidhg Whathel FRROt LA %Jiﬁ?. as to
m nimze the travel distance of the noving object. 15 6. An accounting

processor gfje@ad @abblddna FréddteRnikdPIREASd éo%iieép%tnrdix\kgfo Flgécgest%‘é%ﬂ nting

i nformati on generator is constructed to conpare a a Ichis

detected hyb06f tHd FosifibH JIRUid thd %ﬁ%ile@ésﬂnt avel ed the predeterm ned

di stance, and the configurations o ces of travel routes existing in
the map i nformatj 9! g Bd. J re r_decidi ng. 20 ,t.h sition of
sai d noving obj edc?(fhe?ﬁgérigg%/@@oé%zgﬁ%%&v%&%%o{vﬁ%ees IHOIP8gl§g @?&f%si n said
map i nfor %bﬁﬁoﬁ?{fq&aﬁ@ iRl (aﬂtgﬁge chsldgxt (\e/ceildgg the(ljtnsagg ?noving object has

10 traveled said predetermined distance.

2. A position recognition device as set forth in Claim 1, characterized
in that said travel distance decider and said zone decider are mounted on
said moving object.
15
3. An accounting processor for deciding a zone where a moving object
takes a position, thereby to generate accounting information on the basis of
the decision result, characterized by comprising:
a travel distance decider for deciding whether or not said moving
20  object has traveled a predetermined distance affecting the precision in said
accounting information; and
an accounting information generator for deciding the zone where
said moving object takes a position, if said travel distance decider decides
that said moving object has traveled said predetermined distance, and for

25 generating accounting information based on the decision result.
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basis of said conparison result. 7. An accounting processor as set forth in
afly of Clains 3 to 6, 25 characterized in that said accounting information
generator is constructed 49 to decide that said noving object has travel ed
the travel route which mnimzes the accounting resulting fromthe
mdvenent of said noving object. 5 8 An accounting processor as set forth
in any of Cains 3 to 7, characterized in that said accounting information
generator is constructed not to performthe accounting resulting fromthe
novenent of said aning object i f said travel di stance deci der deci des

that the jravel nce sai d [ ret

pr edet er ne\é ' %1(2 t"i% d@vm:g Sag%\(;{?ﬁﬁ} Cg éiscgllalgcté%e?@fa fIBriﬁlﬁ%l n any
of dains 3,to ar act ed. in that s di sta ce deci der and
said accoiifli tr’IBVé]i H%Sgﬁﬁa‘% ﬁl Erisr SAnSEruGte ntBu ‘?céée oS NG F&ﬁﬂ“r’rﬁe bj ect .
15 10. A tian reco tion,de for deciding a zone where a novin
obj ect t & Eal%{:lestqunég?Iac’!W&F%\éiﬁi%anﬁ? colrrplrl gl ng a controller for °

executlng a control to decide whether or not said noving object has
travePed a predetermi ned distance corresponding to the detection error of
the position 20 of said noving object; and a control to decide the zone
wher e sai® novidy asppwrting Jecessor W@s$€tt| fonth iin Glaie Apcharpcteiized ins
deci ded as has travel ed said predeterm ned distance. 25 11. A position
recogni t i thatdsaiidcaccasnsiaE informationCrenenatd; is ktanstruetddz éal compare a

travel locus, which is detected by the time said moving object has traveled

the predetermined distance, and choices of travel routes existing in the map

10 information providing the reference for deciding the position of said moving
object, thereby to decide that said moving object has traveled such one of the

choice of travel routes existing in said map information as to minimize the

travel distance of the moving object.

15 6. An accounting processor as set forth in Claim 3, characterized in
that said accounting information generator is constructed to compare a
travel locus, which is detected by the time said moving object has traveled
the predetermined distance, and the configurations of choices of travel
routes existing in the map information providing the reference for deciding

20 the position of said moving object, thereby to decide what of the choices
existing in said map information said moving object has traveled, on the

basis of said comparison result.

7. An accounting processor as set forth in any of Claims 3 to 6,

25 characterized in that said accounting information generator is constructed
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50 in that said controller is nmounted on said noving object. 12. An
accounting processor for deciding a zone where a noving object takes a
position, thereby to generate accounting information on the basis of 5 the
decision result, characterized by conprising a controller for executing: a
cbntrol to decide whether or not said noving object has traveled a
predeterm ned di stance affecting the precision in said accounting

{0t or TR ach By OUP b AnESEhlEL I BRI, AL TR YBBRSCL e o
R LB IR R R S T A R

12, charact.erized in 15 that said controller is constructed to decide said
predet er 98¢ di stance in terms of a rectilinear distance. 14. An
accounting processor as set forth in Caim1l2, characterized in that said
controller is constructed to conpare a travel |ocus, which is 20 detected
by the tine said noving object has travel ed the predeterm ned distance,
and cRoi c®s of ARaRespuptingepresessey ag set fonthnitp anyt of nelaims 3ptavi.di ng t he
reference for deciding the position of said noving object, thereby to

deci de t heharagtegizedvinnthathyaid tachentingieforthaticnhgemeradér isheonstonated of
travel routes existing in said map information as to mnimze the travel

25 di st ameet ©f perffermuheragcomeng reSdlting fram thoe movenmen tpfoaéd aooving set
forth in Gaim12, characterized in that said controller is constructed to
conpar e aoljecty fl saidermvel Whistahnce decider decides that the travel distance of said

moving object is no more than the predetermined distance.

10
9. An accounting processor as set forth in any of Claims 3 to 8,
characterized in that said travel distance decider and said accounting
information generator are mounted on said moving object.

15  10. A position recognition device for deciding a zone where a moving

object takes a position, characterized by comprising a controller for
executing:
a control to decide whether or not said moving object has traveled a
predetermined distance corresponding to the detection error of the position
20 of said moving object; and
a control to decide the zone where said moving object takes a
position, if said moving object is decided as has traveled said predetermined

distance.

25 11, A position recognition device as set forth in Claim 10, characterized
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detected by the time said noving object has traveled the predetermned 5
di'stance, and the configurations of choices of travel routes existing in
the map information providing the reference for deciding the position of
said noving object, thereby to decide what of the choices existing in said
map information said noving object has traveled, on the basis of said
conparison result. 10 16. An accounting processor as set forth in any of

O ai ns 12 ingthed said pentaeller isrmgunted pasaghindvinobjett.er is constructed to
decide that said noving object has traveled the travel route which

m nimzes the accounting resulting fromthe novenent of said noving
object. 15 17. An accounting processor as set forth in any of Cains 12 to

16, charai2.eri Zed accourntag prockssonforodédidingsa 206 whisiees miiiing @bptf orm
the accounting resulting fromthe novenent of said noving object, if it is

deci ded t hakes hepdsiivr] thibirebR b6 eeféraiaiddcomming ilBidationSo thdBh&istoran t he
20 predeterm ned di stance. 18. An accounting processor as set forth in any

e 46, : ; . : q
0 agns the dekisibn r%%ﬂ%,gc_(ﬁﬁ'bb%?ﬁeﬂrb}; OhpHtink &9&5{1'91%%13{'0#"0%&59{:1{1 ed on

sai d novi ng obj ect. A position recognition mnet eciding a

zone where a noy &Hltrtg.lztoqmc?&é KBS Gy H%%&ig]flﬂgw %lﬂgét%%%ﬁgyg%erd a

conprising: a travel stance decision step ¢ ecidi . not said
et ect on 1o BefAmibER. Aisthtel RAG RS BRE, PHOMIRRC 60" LRI S Mo 0B 1"
deci si on %h?o‘i-n%i&%c&ﬁjd ng the zone where sai d noving object
a control to decide the zone where said moving object takes a
10 position, if it is decided that said moving object has traveled said
predetermined distance, and to generate accounting information based on

the decision result.

13. An accounting processor as set forth in Claim 12, characterized in
15 that said controller is constructed to decide said predetermined distance in

terms of a rectilinear distance.

14. An accounting processor as set forth in Claim 12, characterized in
that said controller is constructed to compare a travel locus, which is
20 detected by the time said moving object has traveled the predetermined
distance, and choices of travel routes existing in the map information
providing the reference for deciding the position of said moving object,
thereby to decide that said moving object has traveled such one of the choice
of travel routes existing in said map information as to minimize the travel

25 distance of the moving object.
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takes a position, if it is decided that said noving object has travel ed
said predeterm ned distance. 20. An accounting processing nethod for
deciding a zone where a 10 noving object takes a position, thereby to
generate accounting information on the basis of the decision result,
characterized by conprising: a travel distance decision step of deciding
whet her or not said noving object has travel ed a predeterm ned di stance
affecting the precision in said accounting information; and 15 an
accounting informati on generation step of deciding the zone where said

movi ng object takes a position, if it is decided that said nowving. object
nas travelBa s rRuRiRe ReRBsshf ab st dortris Blaen 4y ifasadtRtince i
informatign based on the decision result. 20 21. An accounting . processing
met hod ast tsﬁ“‘ér F‘Pfltirﬂﬁa' ad rﬁ%,&u%ﬁiﬂac?@w%%% T tﬁ’§‘é?’d“t%|‘§%réﬁ

di stance decisi,on step .is constructed to decide sajd, predetermne

di st ance &ﬁegt@ Y&&‘eatlp@cﬁﬂ Hoyangjabjept daas ilzevei@fi 4he qun P?ﬁjnﬁﬂégessi ng
met hod as_set forth in Caim20, 25 characterized in that said accounting
i nf or Pat | Yatapcseaad; he candigyrationsofehoicest efotrayel vontes exastingiim theocus,
which is detected by the tinme said noving object has traveled the

pr edet er minapdinprnatier previlingdthecreference rfay aleciding ctheepositipnpofi saidhe map
i nformation providing the reference for deciding the position of said
nmovi ng obinewing ohject bherebylée ideéeidehwhat af ¢ths dwitesgexasting tinhsmdd tmapel ed
such one of the choice of travel routes existing in said map information

as to m ninforneatite shidamelint shjecicleaofravbledyonithg bashy afaiaid 2dmpAnsescount i ng
processi ng nmethod as set forth in Caim 20,

result.

10
16. An accounting processor as set forth in any of Claims 12 to 15,
characterized in that said controller is constructed to decide that said
moving object has traveled the travel route which minimizes the accounting
resulting from the movement of said moving object.

15

17. An accounting processor as set forth in any of Claims 12 to 16,
characterized in that said controller is constructed not to perform the
accounting resulting from the movement of said moving object, if it is
decided that the travel distance of said moving object is no more than the

20 predetermined distance.

18. An accounting processor as set forth in any of Claims 12 to 16,

characterized in that said controller is mounted on said moving object.

25 19. A position recognition method for deciding a zone where a moving
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10 characterized in that said accounting information generation step is
constructed to conpare a travel |ocus, which is detected by the tine said
novi ng obj ect has travel ed the predeterm ned di stance, and the
configurations of choices of travel routes existing in the map infornmation
pfoviding the reference for deciding the position of said noving object, 15
thereby to decide what of the choices existing in said map i nformation said
movi ng~ obj @dectiakes apositien, drarapterizediby efmpuisihgionpari son result. 24. An
accounting processing nethod as set forth in any of Cains 20 to 23,
characterized i tiastel sdistiamerc cenisiony steg cofrdediding eviesthler oor o€ psaid 20
constructed to decide that said noving object has traveled the travel route

whi ch m nimbviag ¢hjectahas drdveled reprddetaigninedndishen doyE TS fondin® 3h §he MOVi NQ
object. 25. An accounting processing nethod as set forth in any of C ains

20 to 25 dtectidinenol of ithe @ obitidil saidinfovafig GWiddtgnd Nf or mat i on generati on
step is 54 constructed not to performthe accounting resulting fromthe

nmovemesgt of  saizdzdHy HBGsRR Seh: of dectding HAYdle qg%l‘@@ﬁﬁi ijrﬁ)%lq%@rge%rtep

decides that the travel distance of said noving object 1S no than the

pr edet of MtaRes 0pHABASif & RecEPYAIDA ROl BhldcPRasS5R0DH B oV O

for deciding a zone where a noving obj ect take aracterized

by conpri .84, i ce deci sion neans for deciding whet her or not
sai d mvﬁjﬁgagﬁgféﬁeﬁgg&tﬁ%ggel ed a predeterm ned di stance corresponding to

the 10 detection error of the position of said noving object; and zone
deci sion neans for deciding the zone where said novi ng object

20. An accounting processing method for deciding a zone where a
10 moving object takes a position, thereby to generate accounting information
on the basis of the decision result, characterized by comprising:

a travel distance decision step of deciding whether or not said
moving object has traveled a predetermined distance affecting the precision
in said accounting information; and

15 an accounting information generation step of deciding the zone
where said moving object takes a position, if it is decided that said moving
object has traveled said predetermined distance, and generating accounting

information based on the decision result.
20 21, An accounting processing method as set forth in Claim 20,
characterized in that said travel distance decision step is constructed to

decide said predetermined distance in terms of a rectilinear distance.

22, An accounting processing method as set forth in Claim 20,

25 characterized in that said accounting information generation step is
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takes a position, if said travel distance decision nmeans decides that said

novi ng obj ect has travel ed said predeterm ned di stance. 15 27. A novi ng

obj ect position recognition device for deciding a zone where a noving

obj ect takes a position, thereby to generate accounting information on the
basis of the decision result, characterized by conprising: travel distance

deci si on neans for deciding whether or not said noving object has travel ed

a predeterm i ff i §{.Si 0 i id.accounting

i nf or mat i(g)onri(l];S anég%ztégcﬁﬁﬁfaﬁﬁ ?%g%@nali)lagsn%gﬁielr%t @%tﬁg%éiaﬁ%%ﬁgﬂlﬂgcﬁad ng the
zone where said,pnoyin bj egt ,takes a,position,,.if said travel distance
deci si on ™Y °Hé‘?9¥d‘é§s 35%‘(8(‘15% M eB‘B]“éec‘{" distance., dodeghaiges) of
predeterm ned distance, and for generating account.ing.informtion based on
the deci sitgke! Bauteg £xgtingdnige m mf%‘“ﬁgf’ﬁcﬁr ngithe ?‘“éé?fd‘r?ﬁt i085n devi ce
as set forth.in aim 27, haracterjzed jn that said trayel _distance

deci si on (iféé@ghgée DOFTHAR 0 r?aﬂél mgwiigg ablest, ot éhlétt@réﬁcﬁé@ thiattsmde in
terms of a rectilinear distance. 5 29. A noving object position recognition
devi c& asmeuing ehieet has wayeladsuch eneoftbeshioieerpfitiavel aoutes exisidngint i ng
information generation means has a function to conpare a travel |ocus,

whi ch i s siademapditfgrmption; ae te aninimigeithe tigvel distance refviieethavieg

predet ermi ned di stance, and configurations 10 of choices of travel routes
exi sti ng dhjed¢the map i nformation providing the reference for deciding the
position of said noving object, thereby to decide that said noving object

has travel ed such one of the choice of travel routes existing in said map
information as to mnimze the travel distance of the

23. An accounting processing method as set forth in Claim 20,
10 characterized in that said accounting information generation step is
constructed to compare a travel locus, which is detected by the time said
moving object has traveled the predetermined distance, and the
configurations of choices of travel routes existing in the map information
providing the reference for deciding the position of said moving object,
15 thereby to decide what of the choices existing in said map information said

moving object has traveled, on the basis of said comparison result.

24, An accounting processing method as set forth in any of Claims 20 to
23, characterized in that said accounting information generation step is
20 constructed to decide that said moving object has traveled the travel route
which minimizes the accounting resulting from the movement of said

moving object.

25. An accounting processing method as set forth in any of Claims 20 to

25 24, characterized in that said accounting information generation step is
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nmovi ng object. 15 30. A noving object position recognition device as set
forth in daim27, characterized in that said accounting information
generation means has a function to conpare a travel |ocus, which is
detected by the time said noving object has travel ed the predeterm ned
di'stance, and the 20 configurations of choices of travel routes existing in
the map information providing the reference for deciding the position of

sai d movi g HRiE&I nt ttﬁg)re‘f'f?%nf éejgtﬁé(ﬁﬁtwave 1@&@ Oﬁﬂ?l'h}fée o%in%h#r?ﬂ in said

map i nformation sai Vi ng o asi’'s of said

conpar i sofk; i §5H{ Ay 8%88% if '%arf&) }&}5\?&1 O%?acz{(ﬁp(%dl{ﬂn%n gfegc agapééa(%ﬂgg%iél ce as

set forthiIn any ar ac o ] 4
account i fQr mat i on erat,lon ns has a f n to,decide at sai
novi ng obq?%‘%] ﬁla%amfer gg]égnf%ng lrsolb? SR @H’ ﬁ? Aredetermaned count i ng
resul ting m the novenent of sai d novi ng object. 5 32. A noving object
p03|t|onq'1£?dlfﬁrt|on device as set forth in any of Cains 26 to 31,
characterized in that said accounting information generation neans has a

f unct Pon not to performthe accounting resulting fromthe noverment of said
nmovi ng object, if said travel distance decision 10 pneans decides that the
travel diZf-anced JROVAE]ORISO MYSHIgE decognitionrdeuicenfor dediding @d@one m ned

di stance. 57 . _ o i o
where a moving object takes a position, characterized by comprising:

travel distance decision means for deciding whether or not said
moving object has traveled a predetermined distance corresponding to the
10  detection error of the position of said moving object; and
zone decision means for deciding the zone where said moving object
takes a position, if said travel distance decision means decides that said

moving object has traveled said predetermined distance.

15 27. A moving object position recognition device for deciding a zone
where a moving object takes a position, thereby to generate accounting
information on the basis of the decision result, characterized by comprising:

travel distance decision means for deciding whether or not said
moving object has traveled a predetermined distance affecting the precision

20 in said accounting information; and

accounting information generation means for deciding the zone
where said moving object takes a position, if said travel distance decision
means decides that said moving object has traveled said predetermined
distance, and for generating accounting information based on the decision

25 result.
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28. A moving object position recognition device as set forth in Claim 27,
characterized in that said travel distance decision means has a function to

decide said predetermined distance in terms of a rectilinear distance.

29. © A moving object position recognition device as set forth in Claim 27,
characterized in that said accounting information generation means has a
function to compare a travel locus, which is detected by the time said
moving object has traveled the predetermined distance, and configurations
of choices of travel routes existing in the map information providing the
reference for deciding the position of said moving object, thereby to decide
that said moving object has traveled such one of the choice of travel routes
existing in said map information as to minimize the travel distance of the

moving object.

30. A moving object position recognition device as set forth in Claim 27,
characterized in that said accounting information generation means has a
function to compare a travel locus, which is detected by the time said
moving object has traveled the predetermined distance, and the
configurations of choices of travel routes existing in the map information
providing the reference for deciding the position of said moving object,
thereby to decide what of the choices existing in said map information said

moving object has traveled, on the basis of said comparison result.

31. A moving object position recognition device as set forth in any of
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Claims 27 to 30, characterized in that said accounting information
generation means has a function to decide that said moving object has
traveled the travel route which minimizes the accounting resulting from the

movement of said moving object.

32. A moving object position recognition device as set forth in any of
Claims 26 to 31, characterized in that said accounting information
generation means has a function not to perform the accounting resulting
from the movement of said moving object, if said travel distance decision
means decides that the travel distance of said moving object is no more than

the predetermined distance.
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