1 {DESCRIPTION} {Title of Invention} CONTROL APPARATUS FOR MECHANI CAL

PARKI NG LOT, CONTROL METHOD THEREFOR, AND MECHANI CAL PARKI NG LOT {Techni cal
Fi el d} {00011 The present invention relates to a nmechanical parking
lot, and in particular, it relates to & control apparatus for a nechani cal
parking lot that is configured so that a user (driver) of a vehicle

hi msel f AREESRIFTIONor ms an openi ng/ cl osi ng operation of a storage/renoval
door when storing and renoving the vehicle, to a control method therefor,
and to dTrnedkavitcdnvpeartkiomg | ot controlled by this control nethod.

CONTROL APPARATUS FOR MECHANICAL PARKING LOT, CONTROL METHOD
THEREFOR, AND MECHANICAL PARKING LOT

{Technical Field}

{0001}

The present invention relates to a mechanical parking
lot, and in particular, it relates to a control apparatus for
a mechanical parking lot that is configured so that a user
(driver) of a vehicle himself/herself performs an
opening/closing operation of a storage/removal door when
storing and removing the vehicle, to a control method
therefor, and to a mechanical parking lot controlled by this
control method.

{Background Art}
{0002}

With mechanical parking lots provided in office
buildings, apartment buildings, and so forth, in order to
allow the use thereof only by contracted users, identification
numbers must be provided for the individual users in advance,
or they must rent special portable authentication media, such
as identification cards or remote controllers, and, when
storing/removing vehicles, the individual users input or
transmit the information in the above-described portable

authentication media to a control panel, thereby retrieving



{Background Art} {0002} Wth mechanical parking lots provided in

of fice buildings, apartnent buildings, and so forth, in order to allow the
use thereof only by contracted users, identification nunbers nust be
provided for the individual users in adlvance, or they nust rent speci al
portabl e authentication media, such as identification cards or renote

control Vehsclandramhparstosi nghi éabwi, ng iveli cloes thieha iikredi windual

input or transmt the information in the above-described portable

users

aut hent p éafbeﬂlfi?daa bpeaifgntnekipaneberbiebeby fr etbireNjendemdwaahi cl e
a

transporters (pallets, lifts, or the Iike) and performng an

openi nglglesi ngy opsrali op of; St oriageL T £aoNal pdeersy Because efrihis, there

is no particul ar need for operatlon y an at
par ki ng | ot

endant (operator) of t he

storlng?P%ﬁ% and %ﬁe?atl ?8863}%E%r%@%gﬁe%%e%h%a%aeﬁﬁk%rqb%heand

the individual users themselves can perform the
storing/removing operation.
{0003}

However, because the users themselves can perform

retrieval of vehicle transporters, the opening/closing

operation of storage/removal doors, and so forth in this way,

without requiring operation by a parking-lot attendant,

insufficient checking of the user could possibly allow another

person or another vehicle to enter the entry bay located

inside the storage/removal door. For example, when storing a

vehicle, while a vacant vehicle transporter is being retrieved

to the storage/removal gateway after the user authentication

is completed at the control panel, it is conceivable that the

user walks away and is absent for a while because it takes

several minutes until the vehicle transporter arrives. At

this time, it is possible that a vehicle of a second user

happens to arrive at the parking lot, and this user proceeds

to use the vehicle transporter retrieved to the entry bay for

the first user without performing user authentication.

{0004}

Alternatively, in the case of a mechanical parking lot in



However, because the users thensel ves can performretrieval of vehicle
transporters, the opening/closing operation of storage/renoval doors, and
so forth in this way, w thout requiring operation by a parking-I| ot
attendant, insufficient checking of the user could possibly allow another
person or another vehicle to enter the entry bay |ocated inside the

st or agevheobval rédoote Eontexanpbeslwhenpsberideg anvehweliéinghiroema oracant
vehicle transporter is being retrieved to the storage/renoval gateway after

t he usefnautheat hgayi eRcinstBenNptetededehb@atonttel aganehen o uSer
concei vabl e that the user wal ks away and is absent for a while because it

takes SP¥&ﬁéétﬂBﬁuEgssHBEé|atOghYéﬂECbérE6§B%p%h%e%u%%%h%%%at&%nﬁhiS tine,
it is possible that a vehicle of a second user happens to arrive at the

parkingylot.. A0d LS user Progeeds (o use tha uelighe LranspoRler
retrievéd to the én ry bay for e first “User w thout performng user
aut hentj catjon, (0004} Alternatively, ,in the case of a nmechani cal parking
ot n DS ke che adp et BoEREr OF SpalEY TPEOR Rl CAEE VP a aPLEAG. o0 or the
| i ke away fromthe storage/renoval gateway, when a user requesting to store
a vehi cietperepEasthRefatifheHEEEaRFoANEPEFQERER/FicHOVeRDU8 tetRyr 6N it is
concei vabl e that, while he/she is going to the storage/renoval gateway, a
second wses theéevekptset heahbpsttaseinat shaidtbar ageheemesaldegatréwayl and
uses the vehicle transporter in a simlar manner as descri bed above. (00051
above.

{0005}

Furthermore, in the case in which the user who has
performed the retrieval does not appear or the arrival of the
user is delayed after a vacant vehicle transporter is
retrieved, as described above, there is a risk that a
dangerous situation occurs in which a child can enter the
entry bay while the storage/removal door thereof is open while
standing by, and a transporting device of the mechanical
parking lot is started up while he/she is playing inside;
alternatively, an unauthorized person may intentionally
intrude inside to burglarize or vandalize a parked vehicle.
Hence, in order to avoid such situations, for example, a
mechanical parking lot disclosed in Patent Literature 1 has
been proposed.

{0006}
With the mechanical parking lot of Patent Literature 1,

even though a vehicle transporter arrives at the



Furthernore, in the case in which the user who has perforned the retrieval
does not appear or the arrival of the user is delayed after a vacant
vehicle transporter is retrieved, as descri bed above, there is a risk that
a dangerous situation occurs in which 4 child can enter the entry bay while
t he storage/renoval door thereof is open while standing by, and a
transpostongodévemeval theeweghdantal pavki Rpehothesusearted up while

he/ she is playing inside; alternatively, an unauthorized person nay

intenti gnahéytinbtude ipstdmpletbdrgkari zeborovandal paeea pgarkedmvehi cl e.
Hence, in order to avoid such situations, for exanple, a mechanical parking

| ot d'555§§§91'n1€a§§nﬁahaéﬁ6§guﬁé chas heencpr apesed: iHA006} again Wth
the mechanical parking lot of Patent Literature 1, even though a vehlcle

transpO%geg RLEbVESnALoLNBand ShoraesLheeYal gat vay (eatiyhay) when the

user authentication Is co at “a sub control pa remote control,
is mandatory t user ,aut hen atron.again _at a_mal

panel pROULHIEH: at S hEPS: BrabaRFLRTUST “gar BRGy vl dad Eho CHEST S00PFaMbUSl door

wi |l not open unless the authentication information given _at the sub

control 2paherthaethes LRECAURREADI gaVPBnatnfbenEtPoRCFiFed &BNEHe main

control panel. By doing so, to sone extent, other persons or other vehicles

can be paeveasedhéranteaneicagivheishvrpabapni givke abséheenefint he

aut henti cated user, or when his/her arrival is delayed. {Ctation List}
control panel. By doing so, to some extent, other persons or

other vehicles can be prevented from entering the entry bay in
the absence of the authenticated user, or when his/her arrival
is delayed.

{Citation List}

{Patent Literature}

{0007}

{PTL 1} Japanese Unexamined Patent Application, Publication
No. Hei 5-280218

{Summary of Invention}

{Technical Problem}

{0008}

However, even with the mechanical parking lot of Patent
Literature 1, there is a risk that, for example, while one
user is present in the entry bay, a subsequent user, arriving
for the purpose of storing/removing a vehicle, accidentally
closes the storage/removal door and starts up the transporting

device, without noticing the presence of the first user.



{Patent Literature} {0007} {PTL 1} Japanese Unexam ned Patent Application,
Publ i cati on No. Hei 5-280218 {Summary of Invention} {Technical Problent
{0008} However, even with the mechani cal parking | ot of Patent
Literature 1, there is a risk that, fob exanple, while one user is present
in the entry bay, a subsequent user, arriving for the purpose of
storinglPeddving a vehicle, accidentally closes the storage/renoval door
and starts up the transporting device, wi thout noticing the presence of the
first user. In particular, mechanical parking lots provided with

charging equipment for electric vehicles are recently becoming
more common, and, in such parking lots, a user needs to
perform tasks such as connecting a charging port provided in a
vehicle body of an electric vehicle parked at the entry bay to
a charging outlet installed in the entry bay by using a
charging cable or disengaging the connection to retract the
charging cable. Performing these tasks usually takes time,
and, in addition, the user must perform these tasks by
crouching down beside the vehicle body. It is difficult for
other users to recognize the user who is performing the
charging task by crouching down in this way in a poorly-lit
entry bay, and, because of this, it is quite possible that the
other user mistakenly decides that there is no-one in the
entry bay and closes the storage/removal door.

{0010}

Additionally, with the mechanical parking lot of Patent
Literature 1, because the user authentication must be
performed separately at the sub control panel and the main
control panel, in addition to the inconvenience of having to
perform the authentication operation twice, an additional step
of getting out of the vehicle before storing the vehicle or
after removing the vehicle is required to perform the second

authentication operation, which is time-consuming. Although



5 100091 In particular, mechanical parking |lots provided with
chargi ng equi pnent for electric vehicles are recently becom ng nore common,
and, in such parking lots, a user needs to performtasks such as connecting
a charging port provided in a vehicle body of an electric vehicle parked at
the entry bay to a charging outlet installed in the entry bay by using a
char gi ngosibhécocediiserngaginegd by compddticorpey atatoractt ndve igtsrdsi ndicabl e.
Perform ng these tasks usually takes tinme, and, in addition, the user nust
per f or nvehéséet asks by remotehicog tdoin chegicde tthire seehinel edrddnt illdatison
difficult for other users to recognize the user who is performng the

char gi ngptask iby, ChedehisBg cdawy isd kaike sway igdsa ipaer Iy lditoentdne bay, and,
because of this, it is quite possible that the other user m stakenly

deCidess%B@%g&P?Eﬁo%ﬁl”@b QeeQ@ntQ%cﬁphr%e%%%émﬂ$éyﬂ¥% A %R% if
storage/renoval door. 100101 Additionally, wth the mechani ca

parking_lot of Patent Li.terature 1, because the.user _authenticati.on nmust be
Der f of EdTEh&r SEURY Pt PRE s SoRTraT payel SHd CRETIR Bt U bane!
in addition to &he i nconveni ence of having to_performthe authentication
oper at i BACERPEE Yan HaarReHRAr st BRCBESGetEEnglo8t BFTRRBLYERIEPE before

storing the vehicle or after renoving the vehicle is required to perform
t he secBRaratit REneREatnén sepenst o howfiich tiiont omeredrisumasd YA t hough

performed by different persons, it is highly likely that
someone accidentally gets trapped inside, as described above.
{0011}

The present invention has been conceived in order to
solve the above-described problems, and an object thereof is
to provide a control apparatus of a mechanical parking lot, a
control method therefor, and a mechanical parking lot
controlled by the control method, which enable only the user
who has originally performed user authentication to perform a
series of tasks related to storing/removing a vehicle; a safe
operation by preventing entry by an unauthorized person and
another vehicle, as well as by reliably preventing a
storage/removal door from being closed in a state in which a
person remains in an entry bay; and a reduction of cumbersome
tasks associated with the authentication operation and
storing/removing operation.

{Solution to Problem}

{0012}



6 conveni ence i s enhanced by enabling operation, frominside the vehicle,
via a renote controller for the second authentication operation, because
doing so nmakes it possible to close the storage/renoval door even froma
renote position, even if soneone remaiWs inside the entry bay, this cannot
be checked adequately. Furthernore, because the first authentication
operati on antint bedsecondaatt bent khat Ebnveperatirdbecap rioe 1pelsf, ortied by
different persons, it is highly likely that someone accidentally gets

trappedpi-aséfle, iascHeseni pedvabevernt08blliowing sbthetpoesent invention has
been conceived in order to solve the above-descri bed probl ens, and an

obj ect ther egholscloapigvi desarcenteplcRPRar al s Ahnd JagCHARiGal, A ng

|l ot, a control nethod therefor, an mechani cal parking ot controlled by
t he contro% ngthod mgich enabge onlg %R% user m@o.has ri%jnally per f or med
user autRentPtatPBRATt6" peftoria deries or PERSRE Y &' F8G 10 1°
storing/repoving a vehicle; a safe operation by preventing entry by an
unaut hoP 2 eEPper ¥bhafd sxbeRBRLvERNEFS] QénﬁglF%§§ By Pé%W&gﬁﬁypreventing

a storage/renoval door frombeing closed in a state in which a person

remai nsovhsadeentfry Bhgragadrampsddcten endcinbér $eneiseasksrassoci at ed
with the authentication operation and storing/renoving operation. {Solution
to Probpenfof00ig@}an7authentication operation of a user, a start-up

operation of a mechanical parking lot, an opening/closing
operation of the storage/removal door, and so forth; a
portable authentication medium that stores authentication
information specific to the user and that allows the user to
operate the external control panel when brought into an
external authentication area formed in a limited area in the
vicinity of the external control panel; an external-
authentication-area forming means that forms the external
authentication area, detects the portable authentication
medium brought into the external authentication area, and
emits an external authentication signal on the basis of the
authentication information specific to the portable
authentication medium; and a control means that permits the
user to operate the external control panel, on the condition
that the external authentication signal is being received.
{0013}

With such a control apparatus, when the user carrying the

portable authentication medium enters the external



In order to achieve the above-described problens, the present invention
provi des the foll ow ng sol utions. Specifically, a first aspect of a
mechani cal - par ki ng-1 ot control apparatus according to the present invention
is equipped with an external control panel that is provided outside of a
storage/renoval door and that is used for perform ng an authentication

oper ati antbénaiusefpnaastar foupeapenati anmifteca meehanincaheparikding thyot, an
openi ng/ cl osi ng operation of the storage/renoval door, and so forth; a

port abl gravhheakieahboncardirgm B@blStQh%se%%%@wENJaﬂHH@hﬂl Qfietd on
specific to the user and that allows the user to operate the external

control PéQ%o%?ﬂ br,ayght db%?t%”t%t o@%‘a qut hent th]e%act' ”cl%rne%efq‘lfu'ﬁ?d Ina
limted area In t 8 V|C|n|ty of the ex erna contro

external a then icati on-area ”k % nea@s that, fo s h%— terna

aut hent 784t FOR " 3r 88, 968%8?‘% F‘H& 5O -551 éogutsﬁgﬁ]ﬁ c &0 FRSEESIR Brlought
into the external aut hentication area, and emts an external authentication
signal BHLPRBLHESFEOBf LRhETRATAERt PESCIARC Mok B e&diic to the
portabl e aut hentication medium and a control nmeans that permts the user

t o operatéhenelertepnaheddniy obngaiélk, contild ceadist itdatt hats tiesedxtest nal
aut hentication signal is being received. {0013} Wth such a control
appar at tkiswhehetrheluserheatiyengohheipast apkerdutshehid catdromrarediium ent er s
the external 8 authentication area forned in a limted area in the

vi ci ni tynef pbheapxtennahea@nthel opameliuke texternrgl cauthemd catdronar ea
form ng neans detects the portable authentication nediumand emts an

ext er nalcheuwgmegt bon:ALonal antihechasks ohadthent igatian infor mtion

specific to this portable authentication ne m an control neans that
has recei ed t nal t hent tion S|gnal per s the, user carrying
t he por?a En%u fr8%tP8n #edlﬁn]gﬁhatw?g’ f@ ?ﬁg%%seFonﬁr? e vicinity
of the external control panel , to operate the external control panel. In

this Wa’§}eaB§cﬁﬁ§@lFﬁetESnPPSFaﬁéﬁﬁs Oﬁeltﬁ‘iet ?Xttﬁé'n&&ercé?ﬂt(%ﬁloﬁ)atnﬁé'e%r nal
control ganel on the condition that the external authentication signal is
bei ng rebei veddithenpéhsbntihocsanropen asithensdeatheonstaiage/ rembeanadoor
by operating the external control panel is restricted to the user carrying
t he portabtgvadi hehei parson wkdi uem pPeibdpr close the storage/removal

door by operating the external control panel is restricted to
the user carrying the portable authentication medium.
{0014}

Because of this, at the stage when the vehicle
transporter has arrived at the entry bay and the
storage/removal door is to be opened, the storage/removal door
will not be opened unless the user who has retrieved the
vehicle transporter is in the external authentication area
formed in the vicinity of the storage/removal door.
Therefore, it is possible to prevent a situation in which an
unauthorized person who has not received authentication or

another user operates the external control panel without



Because of this, at the stage when the vehicle transporter has arrived at
the entry bay and the storage/renpval door is to be opened, the
storage/renoval door will not be opened unless the user who has retrieved
the vehicle transporter is in the extebnal authentication area forned in
the vicinity of the storage/renoval door. Therefore, it is possible to

pr eventparsi$ssadnoaninophnehtha shautberireedvpér soprwio ltas abiseneeei ved
aut henti cati on or another user operates the external control panel w thout

9 pernissi PReaigcOpeRsS hhe storagrtienpvaledeoevin,t heauabsendegofitt he user
who has perfornmed the retrieval, thus nmaking it possible for the

unaut hophzeth, per Q0 PheanRbNeho¥eREE! Bel@ogNber ahBenent henhave @015}
Mor eover, at the stage when storing/renmoving of a vehicle has been

conpl et d e a renmoval door is to be closed, while a user is
still i%g%%g %%%r?gégg,gggbther user who does not know the situation wl|

not be ?ﬁéﬁ #o cl ose the storage/renoval door by operating the external

cont rol &l wi t hout perm ssion. Accordingly, the nechanical parking | ot
can safely be operated by reliably preventing the storage/renoval door from
bei ng cl osedMPhreavetat ati hRGhPERJIE PEEBOATPERAPNSSI'RVERE &t Py VIsayCle

has been completed and the storage/removal door is to be
closed, while a user is still in the entry bay, another user
who does not know the situation will not be able to close the
storage/removal door by operating the external control panel
without permission. Accordingly, the mechanical parking lot
can safely be operated by reliably preventing the
storage/removal door from being closed in a state in which a
person remains in the entry bay.

{0016}

In addition, with a second aspect of the mechanical-
parking-lot control apparatus according to the present
invention, the user authentication in the first aspect is
automatically performed when the portable authentication
medium is brought into the external authentication area and
when the control means receives the external authentication
signal.

{0017}
With the above-described configuration, the user

authentication can automatically be completed upon the entry



i 00161 In addition, with a second aspect of the nechani cal parking-| ot
control apparatus according to the present invention, the user
authentication in the first aspect is automatically perforned when the
portabl e authentication mediumis brought into the external authentication
area and when the control neans receives the external authentication

si gnal . of 00de 7iser carWt hgt heeaboveatéscuuhedntdrthitdwnaticariunt Hetuser

aut henti cati on can automatically be conpleted upon the entry 10 of the

user catrryi 8gtthgaportabkbaravkhenhi eakbon NBbHALHYLQ, t Becexternal is
aut hentication area. Accordingly, because it |s p055|ble to ellnlnate

time- COIiBé’s‘ngQet‘E‘ékélhm%‘é@dt&fﬁe cBﬁ%hfrHﬁ s&seﬁ%%tl'v%gi user

aut hentication operation at the externa ntro panel , |s p055|ble to

Feduce GuTher SOTE, LaSKS, 855081 36U, he, UL hel Leat Lon gpetat on

external control panel, it is possible to reduce cumbersome
tasks associated with the authentication operation.
{0018}

In addition, a third aspect of the mechanical-parking-lot
control apparatus according to the present invention includes,
in the first aspect, a remote-authentication-area forming
means that forms a remote authentication area in a location
away from the storage/removal gateway, that detects the
portable authentication medium brought into the remote
authentication area, and that emits a remote authentication
signal on the basis of the authentication information specific
to the portable authentication medium, wherein the user
authentication is automatically performed when the portable
authentication medium is brought into the remote
authentication area and when the control means receives the
remote authentication signal.

{0019}

With the above-described configuration, the user
authentication can automatically be completed upon the entry
of the user carrying the portable authentication medium into

the remote authentication area, in a mechanical parking lot in



{00181 In addition, a third aspect of the nechani cal - parKking-| ot
control apparatus according to the present invention includes, in the first
aspect, a renote-authentication-area formng neans that fornms a renote
authentication area in a |ocation awaylfromthe storage/renoval gateway,
that detects the portable authentication nedium brought into the renote

aut hentwieath obhar eajpcanadcbharoenptaeca fenptevadehenn eatiadn isiggralomon t he
basis of the authentication information specific to the portable

aut hentpgathon) i Bk yWhebRl Bhkhetysefeauthentilcaticenalys auhenpthcally
performed when the portable authentication nmediumis brought into the

renot e ?%é@g@é£ﬁ§ﬁ&8Pvé%gg%g?gr§ﬂ§Bo$?§ﬁC@QhrBE MRaNS KRCe¥ES o he s endte

aut henti cation signal. t he above-described configuration,

t he user aut hentication can autopmatical Ly be | et upon _the entry of
the ueer BAFPET g EoNe 2a6F T AR e alrnbhEl Eabr SR maI e nUl HE rempt e
authentication area, in a nechanical atkin%,lot in 11 which the renote
controIA%%ﬂE@l?glﬁroéiH%ﬂuFﬁlanméPtWﬁgtF88nl6Petﬁ§nl'?ea§Wd§VFP0n1the
storage/ renoval gateway. Then, a_ predeterm ned vehicle transporter can be
retri evetn@htpesuhenguthekei éavedvadeinnbhes UBE It R@NgEdrag®erdrsvang
gateway. Accordingly, a reduction in waiting tine can be achieved,

ti me- consenanghéasksatnwol vpdrenhibheatiseéhemantiakihy lpechdrmilngaried can

aut henti cati on operation at the external control panel can al so be

el i m najedo BBdel hdsnaeeahersaMehthasksuapseebaked awikish alshe cauthentdicat i on

operation can be reduced. {00201
the authentication operation can be reduced.
{0020}

In addition, a fourth aspect of the mechanical-parking-
lot control apparatus according to the present invention
includes, in one of the first to third aspects, an internal-
authentication-area forming means that forms an internal
authentication area in the interior of an entry bay inside the
storage/removal door, wherein the internal-authentication-area
forming means detects the portable authentication medium
brought into the internal authentication area and emits an
internal authentication signal; and when the internal
authentication signal is received, the control means performs
control in such a way that the fact that the user is inside
the entry bay and that the portable authentication medium is
in the entry bay is displayed on the external control panel.
{0021}

With the above-described configuration, when the user who



In addition, a fourth aspect of the mechanical - parkingl ot control apparatus
according to the present invention includes, in one of the first to third
aspects, an internal authentication-area form ng neans that forns an
internal authentication area in the interior of an entry bay inside the
storage/ renoval door, wherein the internal -authentication-area formng
nmeans deteehsrihegpentapbetablheatitbahicopamedhumebionghind mze teen nt er na
aut hentication area and enmits an internal authentication signal; and when

the intgrpabnauthenti ¢atap sk@pahansaheaehyedattibe GoRbr als ARAnRs,cper f or ms
control in such a way that the fact that the user is inside the entry bay

and tha&g%?ﬁ Bﬁgt apl.g gH%'@ﬁﬁﬁbc%‘t%r}gﬁ@' Fg‘(g%lf\e%hﬁ SUIYLDPRY, 1§ o

di spl aye exter control pan the above- descrlbed

configuration, when the uys arr t.he portab e

ot hent PE5E T b8 MBAPGHTERE s CBBed TEGETEN: FUPBA T R AR Erndo M ing
authentication area is in the entry bay, the portable authentication nmedi um
carrledm%9n§h|§nﬁséhel§aF§058ﬁ|zéaebysﬁﬁelﬁnﬂérﬁ&ﬁ-&@ﬁﬁéh?@dé@ﬁ@n theda
form ng neans, and the fact that the user is in the entry bay and that the
port abl shauphehebtat hohhastiigrtion methemensr ynbaye endirgplayed son t he
external control panel. Because of this, for exanple, even if the next user
who doeg&isplakagwhhehsi trnatiranlaconveslwpibhelt heRaseuswhofhakibeefor
authenticated first is charging an electric vehicle or the like in the

entry bayambhés useh canthecgenizesthewphesereenoh Lhewensonitihe ivser who
has been authenticated first) in the entry bay by checking the external

control 999%5 &g?gglth useknwﬁgdhggogeehnah%ﬁe%%i%at%dwgﬁ%@ttn user

| eaves t e porta & authentication mediumin the entry bay nside a
vehicle or the lik aut hent i i on iuml eft . therein is

¥ ecognt SBAT B PhER it 8F hEF CadRAREFCRtt GACar kel GPENG. MESY. PANd the fact
that the portable authentlcatlon mediumis in the entry bay is displayed on
the ext eRhal UEBAL FBN EéﬁggnlﬁﬁrEB@ePreﬁ€8§ﬁs€ftﬁ@e BrtEre dhen&FEicat i on
mediumis not in the external authentication area, the door-closing

oper at i 6hookagheesnorugbrnemorarddéor scanast the Qélltffdr ey v e cédingr nal
control panel; therefore, it is possible for the user to realize that

he/ she has égtérhhé control panel.

{0022}

In addition, in the case in which the user leaves the
portable authentication medium in the entry bay (inside a
vehicle or the like), the portable authentication medium left
therein i1s recognized by the internal-authentication-area
forming means, and the fact that the portable authentication
medium is in the entry bay is displayed on the external
control panel; moreover, because the portable authentication
medium is not in the external authentication area, the door-
closing operation of the storage/removal door cannot be
performed at the external control panel; therefore, it is

possible for the user to realize that he/she has left the
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apas betheducedtiandmebBtsm, ctpbemsens sttadks rassaci alcedhai th t he
i on operation can be reduced. {0023} In addition, a fifth

bepppchanicab- parkbra- kot €eBRIol RRPRT AfS aAGERN dimgHo the
ention includes, in one of the first to fourth aspects, an

?8&?9 ﬁSQé?rdEpﬁ‘ g’ %s%%h%n@nggretﬁo%h%pg eaching the ycimdy of

con roI ane e stor r enoval gatema and that emts
se?5|ng ?nal g t he ,contr ol neang a marnln ans,
ER2 1R n NPedai v

h&® nBPSEnsPRg si &P s & e omr 61t Heans

ntrol in such a way that it i s judged whet her or not the
hhelt Fhat ﬁ@ﬁrnﬁépaﬁﬁﬁagpsééﬁ lé?@t ﬁéntthéaﬁé@rlaﬁet /RETSEr nal
ion area, and, if not authenticated, a warning is issued by

eiwartni:ﬁgrnpansl, candbe managément é;mt emidfinohd imec Hanti cal

is also notified, on the condition that the reception of the
psiuBgrsi gaal beontbnues, f anda thuedetamveredn@amuastksof time or
24} 14
ciated with the authentication operation can be reduced.

3}

In addition, a fifth aspect of the mechanical-parking-lot
rol apparatus according to the present invention includes,
ne of the first to fourth aspects, an external sensing
or that detects a person approaching the vicinity of the
rnal control panel and the storage/removal gateway and

emits an external sensing signal to the control means;

a warning means, wherein, when the external sensing signal
eceived, the control means performs control in such a way
it is judged whether or not the portable authentication

um has been authenticated in the external authentication

, and, if not authenticated, a warning is issued by means
he warning means, and a management system of the

anical parking lot is also notified, on the condition that
reception of the external sensing signal continues for a

etermined amount of time or longer.

4}



Wth the above-described configuration, for exanple, when an unauthorized
person with a malicious intent, who does not have a portable authentication
medi um approaches the vicinity of the external control panel or the
storage/renoval door to attenpt illegaldentry, this unauthorized person is
detected by the external sensing sensor and the external sensing signal is
emtted. Thewdont rtok pkarne-deatcriaed eceifieh tdiirextermalx8erisd ngvisdrgnal

j udges whether or not the portable authentication medi um has been

aut hent hgatigd utRotrhe ceX RiRaln authent heaticamy edit Haveveio Recauss: the
aut henti cati on has obvi ously not been performed, the control neans issues a

war ni ng a the I frer, th j t.he. ext,er na
hQ}&e”ﬁl BS@hph R ,a‘é(%@%nﬁ{%@%%% %egugtun%, %ﬁfé%%ga%{ue%tn tg;e N BXLES

sensi ng signal “has continu for the pre erm time or
| onger, nghals%tgo%gﬁie% %h%lnan%% ment éﬂsrgéﬁ the nggﬁgqh&g@tggrking
| ot . AcEor |ﬁng, ah fanatthorirz &4 per son canno SRy W Yhe vicini y of the

external control panel and the storage/renoval door for a long tine, and
thus, iPFEGRPTert-§IPd ERE Yar kPAG HEFICEIS Fewsited ioossiected by p
addition, a sixth aspect of the nechani cal -parking-lot control apparatus
accor di et 6xthenplesensingy estiser iemel tdes extenied fsantinaspertal &rp

i nternal sensing sensor that detects a person or a vehicle entering the
entry bewiahnddt hathentédstanli méensathsensbngrsicghakdt ohttkeegortrnall neans;
and a warning 15 neans, wherein, when the internal sensing signal is

recei vedenkhagcenyhall ReaRe s utgescrhetrhelo oo dhaier tabl e

aut henti cati on nedi um has been authenticated in the internal authentication
area; ifythenperLabbe aubhent heat bermediohias naly been puthanticated in
the internal authentication area, a warning 1s iIssued by neans of the

war ni ng ns, .and.t he_nanagenen ystem_of_ t me ni cal . _parKki |ot is
RTS8 A RS R et L A R DA ls K o Gt
authenticated in the internal authentication area, a warning is issued by
means oPPVREURAYNIRG RESAS PCERQHIRE  mitiag SMENE Sy St o SHE Sréthani cal
parking lot is also notified, on the condition that the reception of the

i nt er naFaSBABENGYsMGAAS ©6nttinguea rhdict Re aprce ddtterithed raasiti Bt afi me or

| onger. {0026} Wth the above-described configuration, assum ng that
t he st othgetréenpuall deosing epemadndasn comautrherd Zed péreson or anot her
vehicle enters the entry bay when the user who has received authentication
vi a t heppestablkfiavtihanbigat ogn tied WA 1Smelr,i ;idde lent nydiakied hthe

i nternal sensing sensor detects this and emts the internal sensing signal.
Upon regeh¥hBgechhesiBternals seRskRgnsingnall, Jhsieentral, neaps -hudges, _
whet her or not the portable authentication nmediumhas been authenticated in
the int gﬁ”%h %g{ﬁg§@tzle%a§|e%@; ar %%nn%%‘“%‘é [, 1Decayse the .qut hentjcation has
obvi ousl'y ot been perf rmsd, the control means | sSues a warni ng by means

f th rnin
of the g@terngl control panel and the storage/removal door for a long

time, and thus, illegal entry to the parking device is
prevented.
{0025}

In addition, a sixth aspect of the mechanical-parking-lot
control apparatus according to the present invention includes,
in the fourth aspect, an internal sensing sensor that detects
a person or a vehicle entering the entry bay and that emits an

internal sensing signal to the control means; and a warning



16 nmeans and al so notifies the managenent system of the nechanical parking
| ot. Accordingly, an unauthorized person or another vehicle is prevented
fromillegally entering the entry bay. 00271 On the other hand, in
the case in which the internal sensindg:isignal is received, and,
additionally, the portable authentication nmedi um has been authenticated in
t he i nteeaak, auhbeat hgcavhen aheajinthenedniseolsimgand gnesdudas aawariveny by
means of the warning neans, on the condition that the reception of the

i nt er nathsesshhgosi @ahsconbiyBeeshtehetrthe rphedetelnyied .ymeunt of tinme or
| onger, and al so notifies the managenent system of the nechani cal parking

lot. Bya99h89t§9at%8fl £€afn eha%\‘/’\ﬁ@e\‘l"‘%ﬂtﬁ%n%fifcia%ie%ﬂ i¥S€hd Cl%ec%rfngrl some

consci ousness I n the entry bay, en the user is unable to nove

reason, a°£h""'n'§“cta}8%o“SSEeQQeﬁf”%he“”d%%% gnd the charging operation, the
at t endaft ~of 't he” nechani €ar parklngpPot Of "a person outside can qui@fly
become aware of the situation and provide first-aid, assistance, and so

forth. [BB28§en autheRtAFAFEFoAR WEH1RTEEPERt RUGSFECH Ot 1foRe 2T a, a
mechani cal parking-1ot control apparatus according to the present invention,
in one BRrRhedf ipsisevedi Rivhmggpecrs, thire vpaniall acagshestidc&ticon medi umi s
provided with a renote controller function that enables renpte control of

t he exteanapementreystem of the mechanical parking lot is also

notified; and 1f the portable authentication medium has been
authenticated in the internal authentication area, a warning
is issued by means of the warning means, and the management
system of the mechanical parking lot is also notified, on the
condition that the reception of the internal sensing signal
continues for the predetermined amount of time or longer.
{0026}

With the above-described configuration, assuming that the
storage/removal door is open and an unauthorized person or
another vehicle enters the entry bay when the user who has
received authentication via the portable authentication medium
is not in the entry bay, the internal sensing sensor detects
this and emits the internal sensing signal. Upon receiving
the internal sensing signal, the control means Jjudges whether
or not the portable authentication medium has been
authenticated in the internal authentication area; however,
because the authentication has obviously not been performed,

the control means issues a warning by means of the warning



17 panel, on the condition that the portable authentication nmediumis
recogni zed by the control nmeans in the external authentication area. 100291
Wth the above-described configuration, after stopping the vehicle in front
of the storage/renoval gateway when stlgri ng/ renoving the vehicle, the user
can be authenticated by nmaking the portable authentication nmedium he/she is
carryi ngenaeognizedsbnnbhe féxterthal manbhenikcntatsivertear eef, taved t he user can
al so perform wthout getting out of the vehicle, start-up of a device or a

openi nghetashnga0pghakiag obtthenstoragesr gpoyal udeotnbhieughpkheonenot e
control of the external control panel by using renpote controller function

of the B?r5ﬂ9$ﬁeﬁubgﬁﬁkh%aﬁgoBr@%@h@%ﬁ.é%%%FQHQ%b£&ﬂ§'@%ﬂé¥¥ﬂ§“ﬂ®% tasks of
getting out of the vehicle to perform authenticat’ion or the opening/closing

operatiggtgf Ehe storage/ renoval door can be elimnated, and thus,
cunber sGits" taSkE " associ ated with the authentication operation and the

storing/renmpving operation can be reduced. Mor eover, because this
renote ¢BREY6l of the external control panel via the portable

aut henti cati on medi um cannot be perforned froman area other than the
external aut Rentheaptbararead,i ini $hgorcagessinbMéifchr thige ld@rned cl ose the
st orage/renoval door froma renote position that is too far to check the

i nteri oscobihbeséghry bayrehedoed nghy, keddigiob@lly, the portable

authentication medium has been authenticated in the internal
authentication area, the control means issues a warning by
means of the warning means, on the condition that the
reception of the internal sensing signal continues for the
predetermined amount of time or longer, and also notifies the
management system of the mechanical parking lot. By doing so,
for example, even when an official user loses consciousness in
the entry bay, when the user is unable to move for some
reason, or when the user does not understand the charging
operation, the attendant of the mechanical parking lot or a
person outside can quickly become aware of the situation and
provide first-aid, assistance, and so forth.

{0028}

In addition, with a seventh aspect of the mechanical-
parking-lot control apparatus according to the present
invention, in one of the first to sixth aspects, the portable
authentication medium is provided with a remote controller

function that enables remote control of the external control



possi ble to prevent a person left inside the entry bay from being

overl ooked, and thus, it is possible to realize a safe operation of the
mechani cal parking |ot. 00301 In addition, a first aspect of a
mechani cal - par ki ng-1 ot control nethodl&ccording to the present invention
includes first external authentication processing of authenticating a user
upon resagal zi og that canportahl ehatt heat poatbebienmadicipnsticritign

aut hentication information specific to the user is brought into a

predet exgiingd ayt hepbisatt@npar eae EHARSPOr ek Ll iAVahepeeesiang of , on
the condition that the first external authentication processing has been
conpl et nayt oppt i gal Ly retrieving a predetermned vehicle transporter to
an entry bay Inside the storage/renoval door, or retrieving the vehicle
transpOfég%g ia the user performng a start-up operation at an external
control el provided outside the storage/renoval door; second externa
aut hentication processing of, after the vehicle transporter has arrived at
the entry bayithebbgntePhg tRAETLREIpEPPABPELAGERENt PLAEF0F BRI GM is in an
external authentication area forned in a limted area in the vicinity of
the exterparekbateolnpanent ¢frsheverprpear renopedcassiengvohietidgi ng

whet her or not the portable authentication nmedium separately authenticated
in the $tosinandemhbeisgcohd exhéchal abthestircabnobeprotéssitngatsd by samne;
door - openi ng processing of, on the condition that the 19 first

verifi caikongpreeessingbresuhitBehfiantabhi medt e heydgeents, cautrgmaig cal |y
openi ng the storage/renoval door, or of opening the storage/renoval door

vi a therﬁé@%n??éaoﬁﬂl PHe 8400k 5 9PeRLPAARSEALBR al-chhe -8xt ehRal,seqntrol
panel ; third external authentication processing of recognizing again that
the porfabl e aythentieation ardfum.is;in the ex!ernal,gythent ication area
after the uSer finrshes’ s oring reémoving a ve icle;” second verificatton
processi ng of judgi ng whether or, not ;the portable authentication nmedium
recogni 2Bd®i et he tﬂgrﬂ 89?8?ﬂ8/c28?ﬁ8ﬁt9 5??5&06r8ge§gﬁng is the sane as
the one recognized in the first and second external authentication
processthgraandraveratl 8ephgtpresessthg srMpéenicentaglt ké ¢&6r to perform a
door-cl osi ng operation at the external control panel, on the condition that
t he secondevealfccatioh peoeésbiyngsiegulresoicr apnafrbiliret ifvedtidgmedt and
al so that the portable authentication mediumis in the external
?gggi?ttlﬁ}@tﬂ)@f\tébﬁé gathent heast onhagednennvahcdoniihgl ¢ osedeconpl et el y.

consuming tasks of getting out of the vehicle to perform
authentication or the opening/closing operation of the
storage/removal door can be eliminated, and thus, cumbersome
tasks associated with the authentication operation and the
storing/removing operation can be reduced.

Moreover, because this remote control of the external
control panel via the portable authentication medium cannot be
performed from an area other than the external authentication
area, 1t 1is not possible for the user to close the
storage/removal door from a remote position that is too far to

check the interior of the entry bay. Accordingly, it is



Wth such a control nethod, the portabl e authentication nmediumcarried by
the user is authenticated in the first external authentication processing
that is executed before the transport retrieval processing, as well as in
the second external authentication prddessing that is executed after
transport retrieval processing; if the portable authentication 20 nedia
aut hentpocatedlentbhereivest angeseoandegxt enmdldeauttrerintogt ibary prmooessi ng
are the sane, the first verification processing results in an affirnmative
j udgnenpeiagdoven1bbeesybsagquentisfoar- ARERIRE iPIRCasSime,1iIRe a safe
storage/renoval door is automatically opened, or the user is permtted to

per for mytbe. d9gh- BPERhRYLERELALILAN Ak kNG eXkernal control panel . {0032}
In this way, because the control nmeans perforns the door-opening processing

of the §6 éage/rennval door, on the condition that the details of
aut henticatron perforned via the portable authentication nmedi um match

between the first and second.external authentication processi.n xecut ed
bef ore and a?Pe?dgﬁElPPan@ngFSFeFFP§§§IOEr@c@@ﬁ ,14%ﬁigﬁ Yi gﬁova
door will not automatically be opened in the absence of the user after the
vehi cl ecerhnspoieERodr picges d1aAd tehéhst pragentempvantdedr geinsiese opened
by anot her user, for exanple, even if a user who has conpleted the first
ext er nafiaathertiecatbilonruphecessiang oheareselseinsoms redsem tans thespres
absent during the process of the transport retrieval processing which
requi r essarwapbhngetbimiefingevesal anpoutes.] el auaddddiont iafd etedien

st orage/ renoval door is opened, the storage/renoval door wll not

aut omat keglhygbguehesed careb Wihlroirnake o6l @ged By AnQt hefe Userr ewen if the

user who has perfornmed the first and second external authentication

processgggugﬁtagﬁggta p%édetermined authentication area; transport
retrieval processing of, on the condition that the first
external authentication processing has been completed,
automatically retrieving a predetermined vehicle transporter
to an entry bay inside the storage/removal door, or retrieving
the vehicle transporter via the user performing a start-up
operation at an external control panel provided outside the
storage/removal door; second external authentication
processing of, after the vehicle transporter has arrived at
the entry bay, recognizing that the portable authentication
medium is in an external authentication area formed in a
limited area in the vicinity of the external control panel;
first verification processing of judging whether or not the
portable authentication medium separately authenticated in the

first and the second external authentication processing is the

same; door-opening processing of, on the condition that the



{0033} Therefore, the person who can performthe series of tasks

i ncluding vehicle transporter retrieval, opening of the storage/renoval
door, storing/renoving of a vehicle, and closing of the storage/renoval

door is restricted to the user who hag o ecei ved predet erm ned

aut hentication by using the portable authentication nedium and who is al so
carryi ngi + bt Svpei £ abheiatt pestegat hgnreedium iBeeause fofrmbhiise for exanpl e,
even if the user becones absent in the mddle of the process, it is not

poss!blfuég%eﬁﬂ ug@géﬁgﬁkégglpeaﬁgﬂlﬁg EAkr yde rhako b vant khohay By

openi ng cI05|ng t he storage/reana door, or for another vehicle to enter.
Mor eove at A

Vor eover BESRNRS i, dparssLonAR.RIoRERsl 09, bal BELAl LB ihesba oo
execut e on the, condition that th bl th t t f th
user |sg?ﬂr ﬁ%e%%?%rﬂé?kﬁﬁiﬁﬁn?FcﬁgFg%& g§§g&ﬁgpp Eﬁgchégggg%%éﬁﬁbgl dogr

is conpletely closed, the storage/renoval door will inmmediately be opened
if the @¥SePTrbd §tb@F¥é?ﬂfh@ntHéoééé§1890§¢n§eﬁﬁépéﬁﬂéﬁ P&aV-Es BRI e t he
door-cl osi ng operation of the storage/renoval door is still in progress.
Accor di nigé ypoirtabsepasthbheitetiehi mbbyupr égenn the skéeage/lr enoval door
frombeing closed in a state in which a person renmains in the entry bay.
Thi s al hevseat safeiopesathoafretrt haemaebanifeal spaskisng diol./ rdd34hg 22

In addition, with a second aspect of the nechani cal parking-lot control

met hod REOE i NUsteot ey REesent i BYetbeRsst RY Predetierifgne cauthentd cat i on

area in the first aspect is the external authentication area. {0035}
not the portable authentication medium recognized in the third
external authentication processing is the same as the one
recognized in the first and second external authentication
processing; and door-closing processing of permitting the user
to perform a door-closing operation at the external control
panel, on the condition that the second verification
processing results in an affirmative judgment and also that
the portable authentication medium is in the external
authentication area until the storage/removal door is closed
completely.
{0031}

With such a control method, the portable authentication
medium carried by the user is authenticated in the first
external authentication processing that is executed before the
transport retrieval processing, as well as in the second

external authentication processing that is executed after

transport retrieval processing; if the portable authentication



Wth the above-described configuration, the user authentication can
automatically be conpleted upon the entry of the user carrying the portable
aut hentication nmediuminto the external authentication area. Accordingly,
because it is possible to elimnate tiate-consum ng tasks involved in a user
manual | y executing the authentication operation at the external control
panel , imédis posskehkechecteduceheurhessonmd askenas sodicatred with t he

aut henti cati on operation. {0036} In addition, with a third aspect of

the nmechapheatparkipa- Fch%‘é@tlh%' et hod ageer diche tQ die hesaNtation
invention, in the firs aspect t he predeternlned aut hentication area is a

r emot e %ngg ARt 83,3682 LOLted 34 1 ALOGAL LB AN [0 Lhey che
e e ggary S er A

storage renova ove-descri bed

f t hent t ti II b d
The ontF) %g%ﬁa@ugwréaﬁﬁwﬁé PG Fort b e % Gt S Rt Wit o 1 ho

renote authentication_area, in a nechanical parking lot in which the renote
cont r ol 1papBEomathFavide@PRRE WAt iItRG 1M66M ‘p3permitted to perform

the door-opening operation at the external control panel.
{0032}

In this way, because the control means performs the door-
opening processing of the storage/removal door, on the
condition that the details of authentication performed via the
portable authentication medium match between the first and
second external authentication processing executed before and
after the transport retrieval processing, the storage/removal
door will not automatically be opened in the absence of the
user after the vehicle transporter arrives, and the
storage/removal door cannot be opened by another user, for
example, even if a user who has completed the first external
authentication processing leaves for some reason and becomes
absent during the process of the transport retrieval
processing which requires a waiting time of several minutes.
In addition, after the storage/removal door is opened, the
storage/removal door will not automatically be closed, nor
will it be closed by another user even if the user who has
performed the first and second external authentication

processing is absent.



or the Iike away fromthe storage/renoval gateway. Then, a predeterm ned
vehicle transporter can be retrieved while the authenticated user noves to
t he storage/ renoval gateway. Accordingly, a reduction in waiting tinme can
be achi eved, tinme-consum ng tasks invatved in the user manually perform ng
the authentication operation at the external control panel can also be

el i m nageéd33and t hus, cunbersone tasks associated with the authentication
operation can be reduced. {0038} In addition, a fourth aspect of the

mechani cal - pankirBgbet , CORLr gl NN ot ACeer Hdig Ireh the pasen dnvenion
includes, in one of the first to third aspects, internal authentication

processggglggingfggﬁigﬁg @g%%s%B%QEng%%Q%% N9.0JLGYNIA NG, d hat the same

i
portabl e aut hentii cati on medi umas the one authenticated in the first and
second g ternav authenticationtprocez%%n .S brqygﬁt Hpt an i nternal
aut hent PCREFER/ AFER "For B84 T nSitqé 1019¢ TERTYY Way ahd Shiteriial® st esence
di spl ay Erocessing of displaying the fact that the user is in._the entry bay
and t hat1PRéNFoPtablg AGOREAEY E&IMPTR InddicimiSs G55 tHe &t iy BdyE otFtthe
external control panel. {00391 Wth the above-described control
net hod, Wikhehatheegseveghprrads tibgad nggt kerrhicoatied tilont ey fisigtg gl second
external authentication processing is in the entry bay, the internal
aut hent poatebheprotessicngaits oex eeutiec, Wwaen! e por tadldce ca2d yautchentiscat i on
medium carried by this user is in the internal authentication area; the

i nter napoptesencaudhepkayaprogeseidi@n.s sxecytedontadditicor, eandptBys, the
fact that the user is in the entry bay and that the portable authentication

nmedi um LS.kn-th n b i i spl d;on e I r Ranel .
Becausebgfhtﬁ?s?h%oﬁgé§agﬁfgﬁe§v§%8%%%tﬁg’%gginﬁétgﬁﬂﬁ%fgggigﬁ%% know t he

situati rrives while. th ser. who has _heen authenticateqifi st. 1.8
charginggagsengtPpgs%g%ﬁcﬁg%ogntHgapﬁﬁgrﬁ%eﬁhgﬁﬁﬁ¥®ﬁfhf?'ﬁ%i?lﬁ&ﬁacan
recogni ze the presence of the user 2@0 has been authenticated first in the

par ki ngtB8vFPBRE By PeKeERi RGSRABIELLeritl &ost ssiorpdsdiremoval door, or

for another vehicle to enter. Moreover, because the door-
closing processing that permits the user to perform the door-
closing operation at the external control panel is executed,
on the condition that the portable authentication medium of
the user is in the external authentication area until the
storage/removal door is completely closed, the storage/removal
door will immediately be opened if the user who is performing
the door-closing operation leaves while the door-closing
operation of the storage/removal door is still in progress.
Accordingly, it is possible to reliably prevent the
storage/removal door from being closed in a state in which a
person remains in the entry bay. This allows a safe operation
of the mechanical parking lot.

{0034}



{0040} In addition, in the case in which the user |eaves the portable
authentication nediumin the entry bay (inside a vehicle or the like), the
presence of the portable authentication nediumleft in the internal

aut hentication area is recogni zed and2he internal -presence displ ay
processing i s executed; noreover, because the portable authentication
medi um i s notniaddibeiext ewnah ausbenhdcatpentap€aththeedbanickasi ng
operation of the storage/renoval door cannot be perforned at the external
controlppapehg-1 berebnteoli hetBopOssbbkaifigr tbhendsekekenteahvza ttibat,

he/ she %as | eft the portable authentication nedium to imediately return
to the r : .door-closin per at.i.o h

Stor ager yerbvar Hoor By r Bttr g to t he-area in Front of tAB°F5 &t ernal
control _panel again._ Accordin t he amount of tinme by which the
door-cl%@ n%XB%g?agi%Hgg?n€ﬁ8g§¥89aagf?énnval door is interrupted can be
mnimzed, the waiting tinme for other users can be reduced, and thus,
cunber sbfe3? hsks associated with the authentication operation can be
reduced. 00411 In addition, a fifth aspect of the

mechani cal - pét kirnghtotbevatrdercrebhddcaséogdira§ies t BBepesS&nt i nvention

i ncludes, in one of the first to fourth aspects,

unaut hosw Zledn pecsohappeeachunanat hgapilgcbsscngpoktednupbe taseentrwhi ch an
external sensing signal emtted froman external sensing sensor that
detectsof pPgE sg)@eap@aﬁagbhagtheepwk@bnhbyagfchteheie&t@bﬁalne@@mnr ahtpanel is
recei ved, and the portable authentication nmedium also has not been

aut hent{ cated. L p, L he, exherpak.pubhent-beat i RB-8F &ongl $5ULBGa As¥RL pi DG DY
means of a warning neans, on the condition that the reception of the

external sensing, signal .contipues for red ! nt,_of, ti or
Ionger,p%ﬁ Pgigot%fggﬁ %???ﬁggém%aﬁgﬁgﬁggpgs3%%%%:5§@P§ggﬁeéﬁaﬁiégl par ki ng

| ot. {0042} , . . .
mantally executing the authentication operation at the

external control panel, it is possible to reduce cumbersome
tasks associated with the authentication operation.
{0036}

In addition, with a third aspect of the mechanical-
parking-lot control method according to the present invention,
in the first aspect, the predetermined authentication area is
a remote authentication area formed at a location away from
the storage/removal gateway.

{0037}

With the above-described configuration, the user
authentication can automatically be completed upon the entry
of the user carrying the portable authentication medium into
the remote authentication area, in a mechanical parking lot in

which the remote control panel is provided in a waiting room



Wth the above-described control nethod, for exanple, when an unauthorized
person with a malicious intent, who does not have a portable authentication
medi um approaches the vicinity of the external control panel or the
storage/ renoval door to attenpt illega3entry, this unauthorized person is
26 detected by the external sensing sensor, and the external sensing signal
is emtbedthdheirgentwel meansthBaktbasgegeenved 1t kias ctxtyer neahesgnsi ng

si gnal judges whether or not the portable authentication nmedi umhas been

aut hent peatigde-i hBg %h%mal t2dhBeBL et i-on 8kedethquenver yrhacause the
aut henti cati on has obvi ously not been perforned t he control nmeans issues a

war ni NG by, DFARS. 0L NEcYarng npans aLler LS Lesehbi gn ol he external

sensi ng signal has continue or the p nlne anou of tinme or

| onger, and al so notifies the nanagenen tem of the mechani cal parking

| ot . Ac%SFBFai;F?lyan uﬁﬁéPﬁB%PEeanp&I?%r‘r“ ammBf §EAy S FHEViCinity of the
external control panel and the storage/renoval door, and thus, illegal

entry tbiNAECHAPRIARIJESFKE L8VPLEPEntedtheonssr manually REdfOEHN% sixth
aspect of the nechani cal - parking-1ot control nethod according to the
present thaventhentinekudesppremasnenofitt hbef iexge rna lf icort radpegetnsl can

unaut hori zed- per soni ntrusi on warni ng processing of, in the case in which an
i nt er nahl1sensénglsimgnakteam thedthuem anmbrtrephal tSens BGsserisared hdtth
detects a person or a vehicle entering the entry bay is received, and,

addi ti opgkl yuthBgrpestabBheogut-henbhcabihopmediumcbas not been aut hent i cat ed
in the internal authentication area, issuing a warning by neans of the

marnlng{ng $ and al so of notifying a managenent system of the mechanica
par ki ng and user-state-confirmation

In addition, a fourth aspect of the mechanical-parking-
lot control method according to the present invention
includes, in one of the first to third aspects, internal
authentication processing of, after the door-opening
processing, recognizing that the same portable authentication
medium as the one authenticated in the first and second
external authentication processing is brought into an internal
authentication area formed inside the entry bay; and internal-
presence display processing of displaying the fact that the
user 1is in the entry bay and that the portable authentication
medium is in the entry bay on the external control panel.
{0039}

With the above-described control method, when the user
who has been authenticated in the first and second external
authentication processing is in the entry bay, the internal

authentication processing is executed when the portable



27 warning processing of, in the case in which the internal sensing signal
is received, and, additionally, the portable authentication nmedi um has been
authenticated in the internal authentication area, issuing a warning by
means of the warning nmeans, on the conrdition that the reception of the

i nternal sensing signal continues for a predeterm ned anount of tinme or

| onger, ; @plle @t 582 0f oROhEAYINMgchhei gaNBgERRAL S¥sreAsofint heeneehamheal
parking |lot. {0044} Wth the above-described control nethod, if an

unaUthoéu@ﬁgn9§5§9909ra9@9th@ﬁev§ﬂtgkﬁaﬁnb§é§eheg H@%EE%?rpQECE@%l%gtry bay
when t he storage/reana door is open, the internal sensing sensor detects

this and emiis,the |0Cennal;sensing sh003) o bonceselyl gt e bnter nal

sensi ng S|gna neans es’ ' whet her not t portable

t hent t d h t t t | t hent t
suthent ot b TEd, U Do el o et epLEg %F%a%ﬁg%%nbﬁéﬁl%&%S?WLJS”

the control neans executes unauthori zed-person-intrusi on warni ng
processifgint hus ¢88GYnHaH har ALRGLBYCReaRs tEE ERECHRPHI & @“ﬁé&ﬁs and al so
notifies the nmanagenent system of the mechani cal parking |Iot. Accordingly,
an unauphoel zeBosrson of @not hefovetkaheles pvevent edhéroaxt| tegal ly
entering the entry bay. {0045} On the other hand, in the case in which the
i nternakho does not know the situation arrives while the user who has

been authenticated first is charging an electric vehicle or
the like in the entry bay, this user can recognize the
presence of the user who has been authenticated first in the
parking device by checking the external control panel.
{0040}

In addition, in the case in which the user leaves the
portable authentication medium in the entry bay (inside a
vehicle or the like), the presence of the portable
authentication medium left in the internal authentication area
is recognized and the internal-presence display processing is
executed; moreover, because the portable authentication medium
is not in the external authentication area, the door-closing
operation of the storage/removal door cannot be performed at
the external control panel; therefore, it is possible for the
user to realize that he/she has left the portable
authentication medium, to immediately return to the entry bay,
and to perform the door-closing operation of the

storage/removal door by returning to the area in front of the



28 sensing signal is received, and, additionally, the portable

aut henti cati on nmedi um has been authenticated in the internal authentication
area, on the condition that the reception of the internal sensing signal
continues for the predeterm ned anmount2®f tinme or |onger, the control neans
executes the userstate-confirmation warni ng processing, thus issuing a

war ni ngeRyerrans cohttrbe waneilnggaeans Acaad ddinga yotiHd esnduie: reamagenent
system of the nechanical parking |ot. Accordingly, for exanple, even when

an of figi,alnyser thesesoceorIci-eugnese raf ithe Bntthe Ray Rigahemdhne user is
unabl e to nove for sone reason, ‘a person outside can qU|ckIy becorme aware

of Lhe sbbyation,and.arovde, g 8 i b00O) e o dihpddidd G, @ seventh

aspect the nechanic ngl ot contro od accord |ng to f%e pr esent
|nvent|0£5|ncludes in gne of th flrst 0 sixth as ects, servation
c

pr ocessPng®of Y°Fh5t 8" ?erﬁﬁuﬁﬁ 6ﬁﬁ 6?@@ mﬁrﬁfS:%ortable

aut hentication nediumarrives and |s standln by while a first user is
per f or TRAGOGAASERr FAGHr ER6VPHG NEpErgRitdRD @é’l@irﬁ“& 1OTS G ad 1 d.
reservation by judging whether this standby user is requesting to store a
vehi cl e{BP4dequesting to renpve a vehicle on the basis of authentication
information in the portable authentication nedium at the point in tine
when the portabkddautibent acdtiifah segiedm o rtihed ey hialna cstlaipdink el dts
brought into the external 29 authentication area.

control method according to the present invention includes, in

one of the first to fourth aspects, unauthorized-person-

approach warning processing of, in the case in which an

external sensing signal emitted from an external sensing

sensor that detects a person approaching the vicinity of the

external control panel is received, and the portable

authentication medium also has not been authenticated in the

external authentication area, issuing a warning by means of a

warning means, on the condition that the reception of the

external sensing signal continues for a predetermined amount

of time or longer, and also of notifying a management system

of the mechanical parking lot.

{0042}

With the above-described control method, for example,
when an unauthorized person with a malicious intent, who does
not have a portable authentication medium, approaches the

vicinity of the external control panel or the storage/removal

door to attempt illegal entry, this unauthorized person is



{0047} Wth the above-descri bed control nethod, because the
storage/renoval reservation is nade for the standby user while the first
user is perform ng the storing/renoving operation, even when there are nany
standby users, an order is determ ned2nd confusion can be avoi ded, the
time required for authenticating the individual standby users can be
reduceddeapdtthupy sheOthteperat sensahgt Benseeharincalteardstrgl=at can be
realized. {0048} In addition, an eighth aspect of the

mechani §@hspa?ksﬂgh9t ¢aNtHQk BBt hoﬁh@C@»QﬁQkBQ theahbetnresgAt i nvention
i ncludes, in the Seventh aspect, rearrangi ng processing of, to the extent

possi bl e Lepbactyst e xenLel e tiansparter nlianed L9, he, &y anspyited for

t he stan user I on ront the cIe transporter I S nost

ly t te ft th t ,
o ctorFhel PRRRUPAG A VBRI CrEST ?%%Z%fﬁg@mpr%%f%# e SRS et

contr ol nethod because the vehicle transporter to be transported for t he
standbythge?XF§rPééléééaepéléaFé@§tﬁéﬁaﬁ WERicEh PeGedisfodtieasi |y
transported, while the first user is storing/renoving the vehicle, it is
possi bl autbesbhshatépabhysr edudeushy niowebeen performed, the control

r, St user

means issues a warning by means of the warning means after the
reception of the external sensing signal has continued for the
predetermined amount of time or longer, and also notifies the
management system of the mechanical parking lot. Accordingly,
an unauthorized person cannot stay in the vicinity of the
external control panel and the storage/removal door, and thus,
illegal entry to the parking device is prevented.

{0043}

In addition, a sixth aspect of the mechanical-parking-lot
control method according to the present invention includes, in
one of the first to fifth aspects, unauthorized-person-
intrusion warning processing of, in the case in which an
internal sensing signal emitted from an internal sensing
sensor that detects a person or a vehicle entering the entry
bay is received, and, additionally, the portable
authentication medium has not been authenticated in the
internal authentication area, issuing a warning by means of
the warning means and also of notifying a management system of

the mechanical parking lot; and user-state-confirmation



30 required for the subsequent storage/renoval, and thus, it is possible to
reduce cunbersone tasks associated with the storing/renoving operation.
(0050} In addition, a nechanical parking | ot according to the present
invention is controlled by a nechani cal* parking-1ot control nethod
according to one of the first to eighth aspects. Wth such a nechani cal

par ki ngwhohinyepavsesonhy blie tserhwheabas ior wgiikdl kthepanrfrermird t he user

aut henti cation can performthe series of tasks related to storing/renoving

a vehi ckensitgi 519R8%1 bkertecpieventnan ubauihenzzed ,pemson it anet her
vehicle fromentering, and also to reliably prevent the storage/renoval

door fr j d Ln:a.s e i I I kns :in .t t
by, { A P B R B O e e v, &
contr ol aﬁggr t us a_mechani cal par a_contr ol t hod t herefor,

for I ki ng.l ot

and a nBBhanitafeparki Ag=Pot *5ELLFEi ﬁgwt%%rlﬁg FreZ&RTS Wt in %&iati% onl y
t he user who has originaltglperforned user authentication to performa
seri es BFaRasks"i ARPUBPREI6HERI K& $16r &§6LPEFOVaridsdre SN r enovi ng
a vehicle, and closing the storage/renoval door; a safe operation by
prevent fagsthe engnglbgoaniongst hori z2edrpdesenmandcaporchert wehitahe, cas wel |
as by reliably preventing a storage/renoval door from being cl osed

longer, and also of notifying the management system of the

mechanical parking lot.

{0044}

With the above-described control method, if an

unauthorized person or another vehicle enters the interior of

the entry bay when the storage/removal door is open, the

internal sensing sensor detects this and emits the internal

sensing signal. Upon receiving the internal sensing signal,

the control means judges whether or not the portable

authentication medium has been authenticated in the internal

authentication area; however, because the authentication has

obviously not been performed, the control means executes

unauthorized~person—-intrusion warning processing, thus issuing

a warning by means of the warning means, and also notifies the

management system of the mechanical parking lot. Accordingly,

an unauthorized person or another vehicle is prevented from

illegally entering the entry bay.

{0045}

On the other hand, in the case in which the internal



3l in a state in which a person remains in an entry bay; and a reduction of
cunbersone tasks associated with the authentication operation. {Brief
Description of Drawi ngs} {0052} {Fig. 1} Fig. 1 is a |longitudinal sectional
vi ew showi ng an exanple of a nechanical8 parking ot to which a control
apparatus and a control nethod according to the present invention can be
appl i edsefFigg 2igkky. 12 irscaiperspeaat, veddiewoot 1tike whel micryt aofl ea
storage/renoval gateway showing a state in which a storage/renoval door is
cl osed. quthentication medium has been authenticated in the internal

authentication area, on the condition that the reception of

the internal sensing signal continues for the predetermined

amount of time or longer, the control means executes the user-

state-confirmation warning processing, thus issuing a warning

by means of the warning means, and also notifies the

management system of the mechanical parking lot. Accordingly,

for example, even when an official user loses consciousness in

the entry bay or when the user is unable to move for some

reason, a person outside can quickly become aware of the

situation and provide first-aid.

{00406}

In addition, a seventh aspect of the mechanical-parking-

lot control method according to the present invention

includes, in one of the first to sixth aspects, reservation

processing of, in the case in which a second user carrying a

portable authentication medium arrives and is standing by

while a first user is performing an storing/removing

operation, making a storage/removal reservation by judging

whether this standby user is requesting to store a vehicle or

requesting to remove a vehicle on the basis of authentication

information in the portable authentication medium, at the

point in time when the portable authentication medium carried

by the standby user is brought into the external



{Fig. 31 Fig. 3 is a perspective view of the vicinity of the

st orage/ renoval gateway showing a state in which the storage/renoval door
is open and a vehicle is in the process of being stored. (Fig. 41 Fig. 4 is
a perspective view show ng a state in2shich a vehicle has been stored a

par ki ng device. {Fig. 5} Fig. 5is a diagramshow ng, in outline, the

confi gusathent otaaisrchaskcal - parki ng-1 ot control apparatus according to a
first enmbodi nent of the present invention. (Fig. 61 Fig. 6 is a plan view
show ng;phg7positional relationship anong an entry bay, a storage/renova
gateway (storage/renoval door), a control panel, and so forth. {Fig. 71

t':ihg- mzcihg nfcg}iégagb?‘r’]"aﬁpg)té‘_—ﬂgSEQ%B&O%%Q%%ﬂ Hetnd, SEUINGA ehicle to
storage/removal reservation is made for the standby user while
the first user is performing the storing/removing operation,
even when there are many standby users, an order is determined
and confusion can be avoided, the time required for
authenticating the individual standby users can be reduced,
and thus, smooth operation of the mechanical parking lot can
be realized.
{0048}

In addition, an eighth aspect of the mechanical-parking-
lot control method according to the present invention
includes, in the seventh aspect, rearranging processing of, to
the extent possible, replacing the vehicle transporter planned
to be transported for the standby user to a position from
which the vehicle transporter is mosﬁ easlily transported after
the reservation processing, while the first user 1is
storing/removing a vehicle.

{0049}

With the above-described contrcl method, because the
vehicle transporter to be transported for the standby user is
replaced to a location from which it is most easily
transported, while the first user is storing/removing the

vehicle, it is possible to considerably reduce the time



{Fig. 8 Fig. 8 is a plan view showi ng the procedure for renoving a vehicle
fromthe nmechanical parking lot. {Fig. 9 Fig. 9 is a diagramshow ng the
first half of a flowhart for the control method according to the present
invention. {Fig. 10} Fig. 10 is a diagtam show ng the second half of the
flowchart for the control nethod according to the present invention. {Fig.
11} Fi gredditrsdafdraghanssheagngntwsthragtl/ewebant, ancomnhwel, et Hed of

i nternal authentication processing and internal -presence display

processpbgsihFegeol2daftg. clhdbbssandi ageam shewcAgew thta thewchart, a
control nethod of unauthorized-person-approach warni ng processing. {Fig.

131 FigstdBih /?eﬂb@ﬂﬁ g@gg&ggn with a flowhart, a control nethod of the
unaut hor | zed- %erson |n I'on warni ng processing and

user - st?685§ﬁnf|rnat|on war ni ng processing. {Fig. 141 Fig. 14 is a diagram
show ng, a flowhart, a control nethod of reservation processing and
rearrangi ng ?FOCGSSIH {Fig. 15}6g%ﬂéH15 i,;s a_plan view of a nechanica

parki ng | ot , 18hdwihgla set ot8BAB Fr5ﬂn9hé06r§§€ﬁfdﬂﬁ@e59|GHG

present invention is controlled by a mechanical-parking-lot
control method according to one of the first to eighth
aspects. With such a mechanical parking lot, because only the
user who has originally performed the user authentication can
perform the series of tasks related to storing/removing a
vehicle, it is possible to prevent an unauthorized person or
another vehicle from entering, and also to reliably prevent
the storage/removal door from being closed in a state in which
a person remains in the entry bay.

{Advantageous Effects of Invention}

{0051}

As described above, a control apparatus for a mechanical
parking lot, a control method therefor, and a mechanical
parking lot according to the present invention enable only the
user who has originally performed user authentication to
perform a series of tasks including opening a storage/removal
door, storing/removing a vehicle, and closing the
storage/removal door; a safe operation by preventing the entry
by an unauthorized person and another vehicle, as well as by

reliably preventing a storage/removal door from being closed



{Fig. 161 Fig. 16 is a plan view showi ng the procedure for storing a
vehicle to a mechanical parking |lot, showng a third 33 enbodi nent of the
present invention. {Fig. 17} Fig. 17 is a plan view showi ng the procedure
for renoving a vehicle fromthe necharsilcal parking lot, showing the third
enbodi ment of the present invention. {Description of Enbodi nents} {0053}

in a state in which a person remains in an entry bay; and a

reduction of cumbersome tasks associated with the

authentication operation.

{Brief Description of Drawings}

{0052}

{Fig. 1} Fig. 1 is a longitudinal sectional view showing an

example of a mechanical parking lot to which a control

apparatus and a control method according to the present

invention can be applied.

{Fig. 2} Fig. 2 is a perspective view of the vicinity of a

storage/removal gateway showing a state in which a

storage/removal door is closed.

{Fig. 3} Fig. 3 is a perspective view of the vicinity of the

storage/removal gateway showing a state in which the

storage/removal door 1s open and a vehicle is in the process

of being stored.

{Fig. 4} Fig. 4 is a perspective view showing a state in which

a vehicle has been stored a parking device.

{Fig. 5} Fig. 5 is a diagram showing, in outline, the

configuration of a mechanical-parking-lot control apparatus

according to a first embodiment of the present invention.

{Fig. 6} Fig. 6 is a plan view showing the positional

relationship among an entry bay, a storage/removal gateway

(storage/removal door), a control panel, and so forth.

{Fig. 7} Fig. 7 is a plan view showing the procedure for



[ Fi rst Enbodi nment ] A first enbodi ment of the present invention wll

be described below with reference to the drawings. Note that, the present
invention is widely applicable to nmechanical parking lots so | ong as they
allow a vehicle 2 to be parked in a pa&zking space formed inside a
storage/renoval gateway 3 that is opened and cl osed by a storage/renova
door 12staningtaigehodtléi ot edeomkyhtniaabuptirgtogy lparki ng | ot using an

el evat or system described bel ow. {00541 Fig. 1 is a perspective view
show ng{ ang exappkeqof saigeghpnkgal ipar khogihgt the whioekdareomorol appar at us
according to the present invention can be applied. This mechanical parking

lot 1 iseRofuhi StoLy; paEKERGy! ohef ACELLLY chhaba¥g88gan gl evat or system
that can acconfrodate a plurality of vehicles 2, that “is provided in, for

exanpl e, i Oégi fle%?%' dLng, 420 %Bf%rEHSQEnBUkhQi st 6%@% gk, and that
permts ontfy contracted usersS store/renove’vehicles.” { 1
flowchart for the control method according to the present
invention.
{Fig. 10} Fig. 10 is a diagram showing the second half of the
flowchart for the control method according to the present
invention.
{Fig. 11} Fig. 11 is a diagram showing, with a flowchart, a
control method of internal authentication processing and
internal-presence display processing.
{Fig. 12} Fig. 12 is a diagram showing, with a flowchart, a
control method of unauthorized-person-approach warning
processing.
{Fig. 13} Fig. 13 is a diagram showing, with a flowchart, a
control method of the unauthorized-person-intrusion warning
processing and user-state-confirmation warning processing.
{Fig. 14} Fig. 14 is a diagram showing, with a flowchart, a
control method of reservation processing and rearranging
processing.
{Fig. 15} Fig. 15 is a plan view of a mechanical parking lot,
showing a second embodiment of the present invention.
{Fig. 16} Fig. 16 is a plan view showing the procedure for

storing a vehicle to a mechanical parking lot, showing a third



34 The mechani cal parking lot 1 is provided with a parking tower 4 in
whi ch a storage/renoval gateway 3 through which the vehicle 2 enters and
exits is provided at a portion above ground; a ground |evel inside the
parking tower 4 serves as an entry bay3d; and a turntable 7 that changes
the direction of the vehicle 2 is installed on the floor thereof. The

confi gueabbdthimehtt b& tuenpaklsen? iisventhonhat a turning plate 9 and a
turning drive portion 10 (an electric notor, a gear nechanism and so

forth) apegprovidedqi.nia deprepsed piikwd shormed ithd ha-ddeanrroftdhe entry
bay 5. 100%61 As al so shown in Fig. 2, the storage/renoval gateway 3

I's prov;gﬁgv%};h t hepgtaragelrerpvak,deeh 1121 %qk%gon_%,n%mnqbay :

storage/renoval” door 12, the vehicle 2 can be Stored1n the entry
fromthe, storage/renpval te 3, .as shown in Fi.gs. 3 and 4. As shown in
Fi gs. lgPS gﬁlgg ﬁgggdé?e%%gp%§¥h§npgffgpnaﬁnggntﬁ%ﬁhpanel 14 for
perform ng start-up operation of the nechanical parking lot 1 and
openi ngl PPESEARG TSRS &t SAPEFLIRE tStlor age/ removal door 12 is installed at an
external wall surface of parking tower 4 in the vicinity of the
st orage/PeABVal door 12 on the outside thereof, and a storage control |anp
15 is provided above the storage/renoval gateway 3. The storage control
| anp 15 [€hange8mbooimead ]t 0 green when the storage/renoval door 12 is
opened and the vehicle 2 can advance therethrough. In addition, an external
sensing sensar fi38t embodiment of the present invention will be

described below with reference to the drawings. Note that,

the present invention is widely applicable to mechanical

parking lots so long as they allow a vehicle 2 to be parked in

a parking space formed inside a storage/removal gateway 3 that

is opened and closed by a storage/removal door 12, and it is

not limited only to a multistory parking lot using an elevator

system, described below.

{0054}

Fig. 1 is a perspective view showing an example of a

mechanical parking lot to which a control apparatus according

to the present invention can be applied. This mechanical

parking lot 1 is a multistory parking lot facility that uses

an elevator system, that can accommodate a plurality of

vehicles 2, that is provided in, for example, an office

building, an apartment building, or the like, and that permits

only contracted users store/remove vehicles.

{0055}



17 is provided at an external wall surface above the storage/renoval
gateway 3. Furthernore, as shown in Figs. 1, 4, and 5, an internal control
panel 19 for performng a charging operation or the like of an electric
vehicle 2, as well as an internal sensing sensor 21 are provided inside the
entry bay 5 at a wall surface at the back side thereof, and a

st or age- posi Tho®médidhcats hgpbori dg22oantl asnpbrooid2d aiehpropeadédnat
positions that directly face the vehicle 2 that has stored in the entry

bay. Theogxt es ngh Sienshng §€B§Q%elfeﬁﬂdalh@at@f«z@ﬂz”@' tBeB8LAJwHERBOKLH3L are,
for exanple, notion sensors. {0057} As shown in Fig. 1, a vertical

ascendi g desg end g, pat uaye 26:15; £ 0p . akqaacent gbpobhi B9t the

parking tower 4, and an elevator-like transport p orm 27 1's provided
t her ei nsj de ép that it can a cend. ndtggscgggihg %he ude%mn g%rg%tggn. The

transpof O Pt ford S P sTCRrFi €4S ArTt bur cof hate th&Féof bBy: "For “Exafple, a

plurality of wire ropes 28 extendi ng_downward froma w nch (not shawn)
provi deRPaEY 'Y t op %@dtﬁetbé?k?ﬁbetEME?aﬁ,Caﬁﬁgeﬁytﬁétg%ﬁﬁéﬁéophB%
above-descri bed winch, the transport platform 27 can ascend and descend
i nsi de tie eecentd ng/ destentd hgepabhwade261lpart hBegprdewn e recti on. {00581
On both sides of the ascendi ng/ descendi ng pat hway 26, 36

configuration of the turntable 7 is such that a turning plate

9 and a turning drive portion 10 (an electric motor, a gear
mechanism, and so forth) are provided in a depressed pit 8
formed in the floor of the entry bay 5.

{0056}

As also shown in Fig. 2, the storage/removal gateway 3 is
provided with the storage/removal door 12, and by opening the
storage/removal door 12, the vehicle 2 can be stored in the
entry bay 5 from the storage/removal gateway 3, as shown in
Figs. 3 and 4. As shown in Figs. 1 to 3, as well as Fig. 5,
an external control panel 14 for performing start-up operation
of the mechanical parking lot 1 and opening/closing operation
of the storage/removal door 12 is installed at an external
wall surface of parking tower 4 in the vicinity of the
storage/removal door 12 on the outside thereof, and a storage
control lamp 15 is provided above the storage/removal gateway
3. The storage control lamp 15 changes from red to green when
the storage/removal door 12 is opened and the vehicle 2 can

advance therethrough. In addition, an external sensing sensor



vehi cl e-accommodati ng shel ves 30 are provided so as to formnultiple |evels
in the top-to-bottomdirection flanking the ascendi ng/ descendi ng pat hway
26. Each vehicl e-accomodati ng shel f 30 acconmpdates one pallet 31 (vehicle
transporter) made of a pressed steel @H&sate for | oading the vehicle 2. Note
that, support pillars and so forth of the vehicl e-accomodati ng shel ves 30
are om 1vedsi prohedddantnga. ekleens 1ofvatlhe sirdasporbopleattfher m 27 and t he
vehi cl e-accommodati ng shel ves 30 are provided with transfer mechani sns (not
shown) EE@Ea@EkEehvaQs§b@E@ag03traﬁﬁf@ﬁe@m&@@ﬁnéspéhbﬁh 34 eiga.pallet 31
| oaded with the vehicle 2 in both directions between the transport platform
27 and vehicke-agc hn f IL.oght.s :0f, the floors of
the Two' {RaC 16 39 SAEC30° are frtehaCh each ot har (06361~ Vhen
storing g vehicle 2 ig.this n%%haqi al %arkin% I%t.l \}@g_ alkgt %} of a
vehi cl eS42tamMiBd8PFhg -$RBI P36 6n whic né Vvehi"clé 2 i's 'accomiddated is
retrieved_onto the turntable 7 (turning plate 9) of the entry bay 5 by
means ofFSthedfrafspBFErPRat FERMLDT. STRE Vekilc P& 2 PESHIGS HIGUUIT (he
storage/renoval gateway 3 stops on the pallet 31 placed on the turntable 7,
and, subseguehely) theat upatablefaceusts the beekemtide FaeBofand@ncha
direction of the vehicle 2 is changed together with the pallet 31 so that

t he orienhbvatgenpbhereoh hedanes ipar dlokeld L@ thel er méntrati @3 efret he

vehi cl e-accommodati ng shelf 30. The 37 pallet 31 whose direction has been
changedpi-svi nagsher pediupwakd thy tt be recanspasicephatd afdnizi.e i2s tpesi tioned
at the ﬁeight of the vehicl e-accommobdating shelf 30 in which no vehicle 2
is acco d and | i sl &gdin .t .he t he

T ansport bl et Sim a7 Ee ERETPI 55 of "o uon ol &- accomnadst g shel 30,
By doin 0o,.the vehicle 2 is accomudated on t vehj_cl e- acco atin

shel f 3gn Obg?hépgﬁfpﬁatﬁgnsépgefegfpr Eﬁ are, Q%r exéﬁﬁie,‘ﬁd@y%% 9

sSensors.
{0057}

As shown in Fig. 1, a vertical ascending/descending
pathway 26 is formed at a center portion of the parking tower
4, and an elevator-like transport platform 27 is provided
thereinside so that it can ascend and descend in the up/down
direction. The transport platform 27 is carried at four
corners thereof by, for example, a plurality of wire ropes 28
extending downward from a winch (not shown) provided at the
top of the parking tower 4, and, by activating the above-
described winch, the transport platform 27 can ascend and
descend inside the ascending/descending pathway 26 in the
up/down direction.

{0058}

On both sides of the ascending/descending pathway 26,



[ 0060} When renoving a vehicle, the transport platform 27 ascends to
and stops at the height of the vehicle-accommobdating shelf 30 on which the
vehicle 2 to be renoved is accombdat ed; the vehicle 2 accomopdated on the
vehi cl e-accommodating shelf 30 is transferred to the transport platform 27
together with the pallet 31; the transport platform 27 descends to the
entry bayhbcWbesectheopatiet Shcandst he webi pkev2datespl acedoomotrhe
turntable V; and the vehicle 2 is renoved after the direction thereof is

changednbyt ihect usnt abl en 7t 56 aspteotpeetbheqdireeet banrobinkh@y the _
storage/renoval gateway 3. {00611 Note that this nechanical parking

o 1 i eauippsdautth.aharcbogndeyi ses aciel folilce veblohRsaZEL bt

travel by neans”of notive y electric notors can be” parked

in addition_to.general vehicles 2 that travel ans_of notiv 38 power
bt ovi Qe BT | 7 ST RRHBUSE] GHe SRGTAGE, Jand "GONFAPo T ROPRIT &8 BalEar, oo
can be charged by using the charging._devices 34 after transporting the

el ectrief venPEFRIe2ES ot Nl 9BRi EPE- 4ERBABAAEENYCSRELFe< - 30NCFRe char gi ng
devices 34 are provided with power receivers 35 installed in the pallets 31

and povigratr apigppotriersli Bbarpaandr eoi Astahl ed thet iehiigdievi dual
vehi cl e-accomodat i ng shel ves 30 and that supply power to the power
recei vexsc@nbdoman sx¢bvaal 3ponee soutced( canmreecdabwpower. sbusced by
comng into contact wwth the power receivers 35.
of the transport platform 27 and the vehicle-accommodating
shelves 30 are provided with transfer mechanisms (not shown)
that make it possible to transfer a vacant pallet 31 or a
pallet 31 loaded with the vehicle 2 in both directions between
the transport platform 27 and a vehicle-accommodating shelf
30, when the heights of the floors of the two, that is 27 and
30, are flush with each other.
{0059}
When storing a vehicle 2 in this mechanical parking lot
1, the pallet 31 of a vehicle-accommodating shelf 30 on which
no vehicle 2 is accommodated is retrieved onto the turntable 7
(turning plate 9) of the entry bay 5 by means of the transport
platform 27. The vehicle 2 coming through the storage/removal
gateway 3 stops on the pallet 31 placed on the turntable 7,
and, subseqguently, the turntable 7 turns in the entry bay 5,
and the direction of the vehicle 2 is changed together with

the pallet 31 so that the orientation thereof becomes parallel

to the orientation of the vehicle-accommodating shelf 30. The



(0062) The power receivers 35 are installed at top surfaces of curb
portions provided at both side edges of the pallets 31 in an upright
manner. They are di sposed at diagonal positions on the rectangular pallets
31, for exanple, at the front end of diie of the left and right curb
portions and at the rear end of the other one of the left and right curb
porti onsalThe pPowehorecdiversidh hmy becnnstalnoed! dts & mgmesgtcertatunber of
positions in the curb portions. The power receivers 35 are provided with

outl et pprhiansy(vat shawapoirnt @1whirehnchar giing peatitasreid tde telectric
vehicles 2E are inserted, and, In the case in which the vehicle-installed

bat teri g5 gredotoche %ﬂaa@g _whiL6bRe tehecthied el olhes,AErang, par ked,

after t ectric vehlc es 2E are taken i'nto the entry bay 5, users

(drlversgh annect cha bm%ogaglﬁécgngegtl%%Vpg{t%pnsfg_9%_ 9%%9

prOV|ded I'h vehlcﬁe 80 P68 of ectri ¢ Ve %he ‘ot
portions of tg ceivers 35 via tg rfhargl g .cabl es._{006
the ot heF“RahdS Eﬁgoﬁo r %Faﬁ§ﬁPFPQF§ B6 24 é”?b@&r t??%lﬁﬁﬂoﬁﬂ%ﬁw or the
| i ke of the vehicle-accommbdating shel ves 30, when the pallets 31 are noved
ont o t heh¢elirBielaceernpaacptgnghehged 30 .i nBd dPilBPn§onmfiRér VeBoRL&ct
termnals (not shown) provided in the power transmtters 36 are pressed
i nto coft ast ancbhmodatadt othertienakd iciet astrowmodeft itntge gheier Ilecei vers 35
provided in the pallets 31; and the power is supplied fromthe external
power seygeehte WhAehpewer pallet 31.

{0060}

When removing a vehicle, the transport platform 27

ascends to and stops at the height of the vehicle-

accommodating shelf 30 on which the vehicle 2 to be removed is

accommodated; the vehicle 2 accommodated on the vehicle-

accommodating shelf 30 is transferred to the transport

platform 27 together with the pallet 31; the transport

platform 27 descends to the entry bay 5 where the pallet 31

and the vehicle 2 are placed on the turntable 7; and the

vehicle 2 is removed after the direction thereof is changed by

the turntable 7 so as to face the direction of the

storage/removal gateway 3.

{0061}

Note that this mechanical parking lot 1 is equipped with
charging devices 34, electric vehicles 2E that travel by means

of motive power provided by electric motors can be parked in

addition to general vehicles 2 that travel by means of motive



transmtters 36the power receivers 35 -4 the charging cablesthe electric
vehicles 2E, in this order. Wen renoving the electric vehicles 2E, the
users di sengage and retract the chargi ng cabl es when the electric vehicles
2E are brought down to the entry bay 38 and then the electric vehicles 2E
are renoved therefrom Note that, although the power transmtters 36 are
provi degowdr aptovedédl eyatooenndat togbsbhelivasedgiard, pahbdetveh3tlier t he case
of Fig. 1, they nmay be provided only in sonme of them {0064} The

t hus- copf i gyr edy neshasicak parkbagchetgddi sycaBtngl kad bnazqsent rol

apparatus 40 and a control nethod according to the present invention. Fig.

Sis a gé995§§]3ﬁoafter transporting the electric vehicles 2E to the
vehicle-accommodating shelves 30. The charging devices 34 are
provided with power receivers 35 installed in the pallets 31
and power transmitters 36 that are installed in the individual
vehicle-accommodating shelves 30 and that supply power to the
power receivers 35 from an external power source (commercial
power source) by coming into contact with the power receivers
35.
{0062}

The power receivers 35 are installed at top surfaces of
curb portions provided at both side edges of the pallets 31 in
an upright manner. They are disposed at diagonal positions on
the rectangular pallets 31, for example, at the front end of
one of the left and right curb portions and at the rear end of
the other one of the left and right curb portions. The power
receivers 35 may be installed at a greater number of positions
in the curb portions. The power receivers 35 are provided
with outlet portions (not shown) into which charging cables of
the electric vehicles 2E are inserted, and, in the case in
which the vehicle-installed batteries need to be charged while
the electric vehicles 2E are parked, after the electric
vehicles 2E are taken into the entry bay 5, users (drivers)

connect charging-cable connecting portions (not shown)



showi ng, in outline, the configuration of the control apparatus 40, and
Fig. 6 is a plan view of the entry bay 5. The control apparatus 40 incl udes
a main control portion 41 (control means), which is a CPU. In addition, a
user database 42, a storage/renoval ddadr opening/closing control portion
43, and a transport-platform ascendi ng/ descendi ng control portion 44 are
connect pdotddetieimaivahdontr bbdpest bdn the, cdrd tiriey vaha cderst r2al [y ddrt rol | ed
by the main control portion 41. Also, the nmain control portion 41 incl udes
an aut hentieat pentyenkf yirnghpopbiver 46ceiherusen datahase hdisfiores I11s of
contracted users, storage/renoval records of vehicles they own, and so
forth. 100631 The storage/ renmoval door opening/closing control
portion 43 is connected to a storage/ renoval door opening/cl osing nmechani sm
48 t hat 8? i and cl oses the storage/renoval door 12 and a storage/renoval
door é sensor 49 that detects the open position and the cl osed
p05|t|on of the storagel/r anaI goor and feeds thenlggck to the

st or age/ r emo¥3l “860P *BFEN ﬁ&ﬁcl& ?nﬁOHSHtF5PnﬁHPFF§ﬁEM§ P S FETIEE ¢ he
transport-pl atform ascendi ng/ descendi ng control portion 44 is connected to
a transb@r?lﬁpétﬁéﬁﬁﬁa@éeﬁhﬁnéﬂ&és@én@gﬁgVﬁ@éﬁémiﬂﬂQ?FmFﬁﬁﬂﬂééhses t he
transport platform 27 to ascend and descend, as well as to a

t ransposhepvasf 0fm pbsit itbr penders521t hatke @@N@@t@nwhet@msmﬁhﬁmkﬁ—the
transport platform 41 27 and feeds it back to the transport-platform
ascendi agtdrscanding enatkek portinoa 44.idihe exherigl weemadql panel 14, the
internal control panel 19, the external sensing sensor 17, and the internal

sensi ngr sensAL121 (ane %h%@n?OBB%%E%@dthtQ%e”@d@e%oQ&%%sﬂ¥¥Héﬁ¥‘55- I'n
addi tion, although not illustrated, the main control portlon 41 is

CO””eCtgg Br ?u% @agﬁe pcghkg QQWQE%h%%b%gEEh% gi % thed us %ﬁgf Fh as

wel | as osition Sensor that dete e p05|t|

{urntabl 7 and feeds | back Lo_{he Lugn! qble, 961,10 mehany s, (0050

power is supplied from the external power source to the power

transmitters 36 — the power receivers 35 — the charging

cables — the electric vehicles 2E, in this order. When

removing the electric vehicles 2E, the users disengage and
retract the charging cables when the electric vehicles 2E are
brought down to the entry bay 5, and then the electric
vehicles 2E are removed therefrom. Note that, although the
power transmitters 36 are provided in all vehicle-
accommodating shelves 30 and pallets 31 in the case of Fig. 1,
they may be provided only in some of them.
{0064}

The thus-configured mechanical parking lot 1 is
controlled by a control apparatus 40 and a control method

according to the present invention. Fig. 5 is a diagram



The external control panel 14 is manually operated or renotely operated
(renmote controlled) by a user and perforns the user authentication
operation, the start-up operation of mechanical parking lot 1, the
openi ng/ cl osi ng operation of the storage/renoval door 12, and so forth. As
shown in Figs. 2, 3, and 5, the external control panel 14 is provided wth,
for exaspbeingn opevationedi spkayosclganabbousbngtael cguitdodr ystal touch
screen system an |IC card reader 57, an announcenent | oudspeaker 58 (al so

serves aspar¥ef8i BY, MBARSkigd LENBt 8- fORLI QLA ogeRsknNanRekt AR 39, an
energency stop button 60, an external -authentication-area antenna 61

ut ton 6 g a .
(exter ngi autlient boal .00 a s 4or hNg, HE8N3) na3R0cBACLRT! Bockn g case,

atron-area antenna 61 1s integrally provided in the

external control panel 14;  however, 2 it _may.be. disposed separately from
The” ext bt b PanS bant 198 Thopsgtl: | In THRPESh PPESEEo2eRALEREL
ext ernal -aut hentication-area antenna 61 forns an external authentication
area Al4%n a PraFeedd/BPBAVAA ERETVPEPRIDY/CABELTEhECPISRE SPHEO8F “the
external control panel 14 (see Figs. 2, 5, and 6). As described later, this
ext er nahndud henenepbronparedopn pscandanegddeerendépgniceintgotlh@opdrivabl e
aut hentication nmedium 70 carried by the user.

44 are connected to the main control portion 41, and they are

centrally controlled by the main control portion 41. Also,
the main control portion 41 includes an authentication
verifying portion 46. The user database 42 stores IDs of
contracted users, storage/removal records of vehicles they
own, and so forth.
{0065}

The storage/removal door opening/closing control portion
43 is connected to a storage/removal door opening/closing
mechanism 48 that opens and closes the storage/removal door 12
and a storage/removal door position sensor 49 that detects the
open position and the closed position of the storage/removal
door 12 and feeds them back to the storage/removal door
opening/closing control portion 43. In addition, the
transport-platform ascending/descending control portion 44 1is
connected to a transport-platform ascending/descending
mechanism 51 that causes the transport platform 27 to ascend
and descend, as well as to a transport-platform position

sensor 52 that detects the position of the transport platform



(00681 In addi tion, the external sensing sensor 17 forns an external
sensing area A2 over a predeterm ned area near the front side of the
external control panel 14 and the storage/renoval gateway 3. The external
sensing area A2 is an area for detecti4ig a person approachi ng the area near
t he external control panel 14 and the storage/renoval gateway 3. In this
enbodi nent anth€eanea iaf thlé ext ehralt ramtdpentt-gdtdtdivrar ea Al forned by the
ext ernal -aut henti cation-area antenna 61 is smaller than the external

sensi ngaareadAiqlacrednby nhhe oextennalorsarsi ng senser ekferand thatexter nal
aut hentication area Al is arranged so as to fall within the area of the

external _sensing apea;A?. haveyer Itoileé)%tr%gs 1(9ar?521§ And e pesidi Ar%’ls of

S
t he ext rna? aut hent’i catii on ar ea ext'e sensing area can be
appropri at el t an ust accor dance w th the confl ur ation and the
usage of°® Pﬁ8¥ ig a%?‘l(? nga&g %19 (G069 2 Ofthe other hand,

t he internal control anel 19 is an control panel mainly. for the user to
per f or nPSnEﬁéFﬁplnﬁooﬁigteaf”iadﬁ rertird @ttt Vehi é[Pea?léltﬁQPde the entry
bay 5 and is provided with, as with the external control panel 14, an

oper at i eﬁltdpgpha?Oé@cﬂééhlSMa@@ldng tdet oadh sEmderrlsystEdmorart lanifouncenent

| oudspeaker 65 (al so serves as a warning neans), and an

i nt er natoauthenti cat konvaneabdrt enna i66; (Hatthenniadnautheentd ciatd on:tes ea

form ng neans). Although the internal authentication-area antenna 66 is

i ntegrakbynpagvided br tRe 1 BierRAla eMHelb RAR)s ko tsdybbesposed
separately fromthe internal control panel 19. The

i nt er nabe@% gn%h%a}po%% 18R A ePRa 66 TR an 4 ernals aut hentii gag i on

area Bl in aftront region inside the entry bay 5 (see Figs. 4 to 6). As
descri bgg ater, %}?e i nt. er, nal ecElhentl cation ar ea Bl is an area for

recogni ﬁ thé 8 talgilréL auth&hG Carion medi um 70 carri ed by the user.
Although the size of the internal authentication area Bl is assunmed to fall
within itAY4%Rtarea cl oser to the back side of the entry bay 5, it may be

formed over a greater area.
The external control panel 14 is manually operated or

remotely operated (remote controlled) by a user and performs
the user authentication operation, the start-up operation of
mechanical parking lot 1, the opening/closing operation of the
storage/removal door 12, and so forth. As shown in Figs. 2,

3, and 5, the external control panel 14 is provided with, for
example, an operation display screen 56 using a liquid-crystal
touch screen system, an IC card reader 57, an announcement
loudspeaker 58 (also serves as a warning means), a remote-
controller sensing portion 59, an emergency stop button 60, an
external—-authentication—area antenna 61 (external-
authentication-area forming means), and so forth. 1In this
case, the external-authentication-area antenna 61 is

integrally provided in the external control panel 14; however,



(0070} In addition, the internal sensing sensor 21 fornms an internal
sensing area 32 inside the entry bay 5. The internal sensing area 32 is an
area for detecting entry into the entry 44 bay 5 by a person or a vehicle
2. The internal sensing sensor 21 is ot limted to one location, and it
may be provided at multiple |ocations. Effectively, in order to realize

si npl e apdms ¢l babliespepstingephlrakslpr €éiremabhe thakraapl woaltirioy @fanel
phot odet ectors be provided as the internal sensing sensors 21 in diagonal
positiong of the entry bay 5. In this enbodinent, the size of the internal
sensing area 82 is assuned to cover the entire area inside the entry bay 5,
and thej % §nal aut hentication area Bl is arranged so as to be included in
t he areé he internal sensing area 62; however, it is assuned that the

[ d t f th t I t h t Bl d
oS o eashynd L he BOSLLLRDR O s oLernal, LRt aaL i res B an

accordance with the internal |ayout of the entry bay 5, the usage, and so
forth. %@gqggal authentication area Al in a limited area in the

vicinity (near the front side) of the external control panel
14 (see Figs. 2, 5, and 6). As described later, this external
authentication area Al is an area for recognizing the portable
authentication medium 70 carried by the user.

{0068}

In addition, the external sensing sensor 17 forms an
external sensing area A2 over a predetermined area near the
front side of the external control panel 14 and the
storage/removal gateway 3. The external sensing area A2 is an
area for detecting a person approaching the area near the
external control panel 14 and the storage/removal gateway 3.
In this embodiment, the area of the external authentication
area Al formed by the external-authentication-area antenna 61
is smaller than the external sensing area AZ formed by the
external sensing sensor 17, and the external authentication
area Al i1s arranged so as to fall within the area of the
external sensing area A2; however, the sizes (areas) and the
positions of the external authentication area Al and the
external sensing area A2 can be appropriately set and adjusted

in accordance with the configuration and the usage of the



The portable authentication nedium 70 that stores authentication
information specific to the user hinself/herself is lent to the user, and
the user is required to be carrying it when using the nechani cal parking

| ot 1. The portable authentication nediiim 70 is fornmed, for exanple, in the
formof a tag or sonething like a key holder, and is carried together with
t he vehinetrakeyadr peakihgdlbn a.briefcase, a bag, and so forth. The
portabl e aut hentication nmedium 70 has a built-in battery and emts a uni que
radi o wageessijgnal . Note that the portable authentication medium70 may 45
be attached to a cellular phone or the function of the portable

aut hent i cat i gp Hﬁg' HELZQ RBY.gbechastalledhn Jhe <al Igdan phone Jowever,

it is essential that the portable authentication nedium 70 noves together
with the user's body, and, for _exanple, the user st. nat out of the
vehi cl e“W’ ﬁo%h8a88¥t%8%81¥u?ﬁénF%§aPF§ﬁ %%dpﬁnﬁfﬁ‘ gffgfﬁgﬁégythe par ked
vehicle. {00721 Note_that in the case in which, as with &Pis
nechaniEQFrﬁﬁﬂRPnGOFthT,e%ﬁgtﬁéEhgﬁpéglepéﬁkﬂﬁﬁlﬁﬁttfq ENTSViIRFed 3 n an
office building, an apartment building, or the like, and several people
from a eefit apnrspvidedorikbuséholdtintas spactmedt At @ilngastor d/4enove
the sanme vehicle in/fromthe nechanical parking lot 1, these several people
may shaee apsiaglenpditabke actrkent icdatisomomeditmcr;s drmsey ey,s tiem,i san
preferable that each person separately carry portable authentication nedia
70 storhngodhtEReant 14s86pedeBli kiscakilen iskfrematison. WByrrdeigghesms)gven i f
multiple persons in the vehicle separately carry the portable

aut hent %ﬁét £AN; ABdkfa10a ub% H8S LG LHNG Ahe RRISOR REY fArBdg dihe _
openi ng/ cl osi ng operation of the storage/renoval door 12 to one person, it

s possLAlg fo;pLeyent . Lor exauple, AN ar ok caUsEd by diherany persons

per f or M ng 00f -openi ng operati on and "t he  door~cl osi ng opéerafi on.
authentication-area antenna 66 is integrally provided in the
internal control panel 19, it may be disposed separately from
the internal control panel 19. The internal-authentication-
area antenna 66 forms an internal authentication area Bl in a
front region inside the entry bay 5 (see Figs. 4 to 6). As
described later, the internal authentication area Bl is an
area for recognizing the portable authentication medium 70
carried by the user. Although the size of the internal
authentication area Bl is assumed to fall within in an area
closer to the back side of the entry bay 5, it may be formed
over a greater area.
{0070}

In addition, the internal sensing sensor 21 forms an

internal sensing area B2 inside the entry bay 5. The internal

sensing area B2 is an area for detecting entry into the entry



{0073} 46 As shown in Figs. 5 and 6, when the portable

aut hentication nedium 70 carried by the user is brought into the external
aut hentication area Al fornmed near the external control panel 14, it is
detected by the external authenti cati ortdarea antenna 61; the

ext ernal -aut henti cati onarea antenna 61 emts an external authentication

si gnal BkG S51lbgnat hberbasi srokh tvkéigder 2spethéi tnaatrheht seatiiog srhepmati on
stored in the portabl e authentication nedium 70; and the main control
portionz24lisegecvesmtihes ext enhralloauthent i cald ar siagnde PrGvikleByt
receiving the external authentication signal SIG 1 in this way, the main

control nRoEt HLoR 4l-autemati cakty-perioyms;autbgati eat i-en19h ot bepyser and
permits the User to operate the external control panel 14. {0074 The

remot e SRBtEQhﬁgél%h%eﬁéﬁﬁgnaﬁthgt%%Ef%%%%ﬁelﬁhgﬁyégggﬁﬂéﬁhgﬂzQ%}addi”9 a

renmote contro unction”t o the portable aut he on nedi‘um 70 and by
maki ng the presence of the portable authenticatiaon nedium 70 in th
ext er naPHRGPHEREFEaF FoRaPEL "ARCEs Aol N oad "EoRTITUGUE TECb GG Crer eof
by the main control portion 41 essential conditions. BX.doi%g so, after
st oppi n§t HeageRprél BOZ1LACREoRE ot ke tstolage fr-enbial Ngat BREYIZNRAER
storing/renoving the vehicle 2, without getting out of the vehicle 2, the
user cahhbesaatomit tbal iptaunhéntsiecated by cal Béwiirsg asweinpat ttablaver
aut henti cation nedium 70 he/she is carrying to be recogni zed

the entire area inside the entry bay 5, and the internal

authentication area Bl is arranged so as to be included in the

area of the internal sensing area B2; however, it is assumed

that the sizes (areas) and the positions of the internal

authentication area Bl and the internal sensing area B2 can

appropriately be set and adjusted in accordance with the

internal layout of the entry bay 5, the usage, and so forth.

{0071}

The portable authentication medium 70 that stores

authentication information specific to the user

himself/herself is lent to the user, and the user is required

to be carrying it when using the mechanical parking lot 1.

The portable authentication medium 70 is formed, for example,

in the form of a tag or something like a key holder, and is

carried together with the vehicle key or carried in a

briefcase, a bag, and so forth. The portable authentication

medium 70 has a built-in battery and emits a unique radio wave

signal. Note that the portable authentication medium 70 may



47 in the external authentication area Al, and the user can also renotely
control the external control panel 14 by using the renote controller
function of the portable authentication medium 70. The renote controller
signal transmtted fromthe portable a hentication nedium 70 is sensed by
the renote-controller sensing portion 59 of the external control panel 14.
100751 be atthbBhéhi sonwaycebyuenabphbget be ramptrencanimnolo fofchtthe ext er nal
control panel 14 by adding the renote controller function to the portable

aut henthgat 19N NBAEHEN ¥ OcatlohSmPASEDIE ha yeblninake i i1¢orsN ng task
of the user getting out of the vehicle 2 to performthe authentication and

the opeping)eLosingngperalion, of Lhe; storagel femoval dogr A2,.asipel | as to

reduce sone task associate e authentication operation and
the storing/removing operatio Addi tionally, because.this renote contro

of the %B%Efg?’ﬁ %CéﬁﬁgPof%eBéHgl 994m9i"85t ﬁ8g86¥‘te£bﬁ”é%§ut%ﬁléentuis€§t isotr?oﬁ‘gydi um 70
cannot be perfornmed froman area other than the external authentication

area Alanft ferntapBssi bFbef BFernBUgSerOtodeltosdt RE $06r 48 dfoval door
12 froma renote position that is too far to check the interior of the
entry bayth. thecpediagly, abthestpessiibhemediprevéntl ef tpémsdler &g ni ng
inside the entry bay 5 from bei ng overl ooked, and thus, it is possible to
real i zeparsafievepecation of the mechanical parking 48 lot 1. In addition,
because the operation froman area other than the external authentication
area Al (ps7popt possi ble even when two or nore vehicles are waiting in a
line in front of the nechanical parking lot 1 to performthe storing

operation, if.ts pRgsibhecha BLevenh {witehi ng ofi thheSkonRAes Orden. {00761
parking lot 1, the mechanical parking lot 1 is provided in an
office building, an apartment building, or the like, and
several people from a certain office or household in an
apartment building store/remove the same vehicle in/from the
mechanical parking lot 1, these several people may share a
single portable authentication medium 70; however, it is
preferable that each person separately carry portable
authentication media 70 storing different user identification
information. By doing so, even if multiple persons in the
vehicle separately carry the portable authentication media 70,
by restricting the person performing the opening/closing
operation of the storage/removal door 12 to one person, it is
possible to prevent, for example, an error caused by different
persons performing the door-opening operation and the door-
closing operation.

{0073}



On the other hand, when a person or a vehicle 2 enters the external sensing
area A2, the external sensing sensor 17 detects this and emts an external
sensing signal SIG 2 to the main control portion 41. In addition, when the
portabl e authentication nmedium 70 carrdiced by the user is brought into the
internal authentication area Bl fornmed in a front region inside the entry
bay 5, the intesnaknauhhenyscabi andareawashenha gordabeets this, and enits
an internal authentication signal SIG 3 on the basis of the user-specific
aUthe”té&@ﬁéﬁ@lbﬂﬁ@bﬁahbgﬂuﬁtObe@akﬂlbﬂebQO&h@bh%e%UH@e@Md%%%koﬂnﬁ%d|U”170
Furthernore, when a person or a vehicle 2 enters the internal sensing area

22 sor e SUELo NS POLLACAL DAL, Oh Bt cLNECRLIND Ay HhE LILEDA SenS) N0

sensor S an I nternal sensing signal 4 to the
mai n control ortlo 4 G§ condi ti on that t he external

aut hent F8BtT9 g?ﬁﬁgl %r l?stEFﬁﬁeghggisgﬁ S¢HETRATN control portion 41
permts the user to operate the external control panel 14 retrieves 49 the

pal | et @Et@ﬁﬁ§lﬁﬁFbﬁpnﬁr?ﬁeaﬂ§§Pnﬁo65erFB?nﬁ§§§%§a§uéﬁt§§“&dGPtéﬁ%h|ng and
door-cl osing of the storage/renoval door 12. Specifically, when the user
carryi ngréheapbenabl eélaanhént hoackorrmedi amtnendncerts onhe iexedr FdlG. 1

aut hentication area Al forned near the external control panel 14, the

ext er nabnathbenbktat bontaceasanteppaifilcdetebesttibe tjont dblfe raatthient i cati on
medium 70 and emts the external authentication signal SIG 1 on the basis

of the aubheatigathenpbprtarmat karRnhspeeihics ohonkhg uportoablag @utRertziigat i on
medi um 70, and the main control portion 41 that has received this external

authenticatign signal, SkG ,1-peroitsythe yser nGar BYRG he Rty fnabl e

aut hentication dlun17% to operate t%e ext er nal contrgﬁ panel In this
oy oS RE BoBT anb halY Pt or Kol alt hert [ 6507 bri” AT P EBPFoP 'nZ [ﬁZ”"“Ed
portablglggg?eg%&?aalgg gﬁgéuggé? t goﬁgin control portion 41

automatically performs authentication of the user and permits

the user to operate the external control panel 14.

{0074}

The remote control of the external control panel 14 may

be enabled by adding a remote controller function to the

portable authentication medium 70 and by making the presence

of the portable authentication medium 70 in the external

authentication area Al as well as continuous recognition

thereof by the main control portion 41 essential conditions.

By doing so, after stopping the vehicle 2 in front of the

storage/removal gateway 3 when storing/removing the vehicle 2,

without getting out of the vehicle 2, the user can be

automatically authenticated by allowing the portable

authentication medium 70 he/she is carrying to be recognized



The procedure for storing a vehicle 2 in the nechanical parking lot 1
configured as above, as well as the control and operation of the nechanical
parking lot 1, will be described bel ow. The storing procedure is shown by
nunbers (1) to (7) in Fig. 7. Note that7 here, a case in which the vehicle
to be stored is an electric vehicle 2E that requires charging of a

vehi cl einnshal Erdebati eaytiwehk ibetdescrirbedA1{ 0678} th®0 user cafi radiso a user
(driver of the electric vehicle 2E) stops the electric vehicle 2E in front

of the stQragelresnvablgahevaytdrhstocagerbemuak1daar plR)isiidy tdere is any
passenger, allows the passenger to get out of the vehicle; folds the door

mrrors; .ander 55@%?&1%?%9%%%?1 6¥) th@e?%’rtta:%qeu%%rth%%ﬁc%l{tio%f the

el ectric vehicle 2E and approaches the external control panel 14 (2).

During (1).and.(2) described abov en the rtabl e authentication nmedi um
70 carrnehi B The) 8 TR ot Cr Al heh Sr St ch AP h e S ROk P RS o e
for exanple, the external authenticatio% area Al in.this case, the

ext er naPBbeReRt PEAPFBAI GFEACANTERRE 6T Ur dCogiiTres! Y, remote=
external -aut hentication-area antenna 61 ents the external authentication
si gnal Spe-rellehesaseinpDprpstieni file@fathehexagirhant icoattiren Baieflyj ng
portion 46 (see Fig. 5) of the main control portion 41 that has received
this extérnal authentication signal SIG 1, and user authentication (first
external authentication processing) is perforned if the user is an
officialby7epntracted user of the mechanical parking lot 1. This user
authentication is perforned entirely automatically. {0080} In the

case in which,thg;exfgrnal, auhhentigatihen ared Al-dJng far ied dir ge enough to
cover also the driver's seat of the vehicle, the user authenticati on can be

per for g wi L NOUL LAY " LOGENS 1UBET 2101980 (AU okl UG And, T
function to the portable authentication medium 70, it is
possible to eliminate time-consuming task of the user getting
out of the vehicle 2 to perform the authentication and the
opening/closing operation of the storage/removal door 12, as
well as to reduce the cumbersome task associated with the
authentication operation and the storing/removing operation.
Additionally, because this remote control of the external
control panel 14 via the portable authentication medium 70
cannot be performed from an area other than the external
authentication area Al, it i1s not possible for the user to
close the storage/removal door 12 from a remote position that
is too far to check the interior of the entry bay b.
Accordingly, it is possible to prevent a person remaining

inside the entry bay 5 from being overlooked, and thus, it is

possible to realize a safe operation of the mechanical parking



51 to this, as described later, by nmaking it possible to operate the
external control panel 14 fromthe vehicle by adding a renote controller
function to the portable authentication nmedium 70, conveni ence can be
enhanced. In contrast, if the area of 4che external authentication area Al
is intentionally made small, thus making inpossible for the user to be
automat ieal by awt hemicated védatbe poet abkeasubheptbgabhoarsadbufe?0

unl ess he/she gets out of the vehicle, because the user tenporarily noves

away freﬂhhhehge@k%enamdaﬁehehra%cee%ﬂ L@ gl A0 rihe peahiie) e, Ratral ly,
this makes it possible to for the user to check the safety in the

surroungl.ngs.af, bhenuehi cle,cand g@eswal%lnaee%sglglgh q ke fihe user

awar e of 'a ‘dangerous Situ t ha |s near 't he

vehicle or the like, _.th maki n 0 ble to rn1the o er t.ion
cafely thE wecﬁab&eaﬂepgikéaar&gFi§t§P§%%§€O€We B hi

aut hentication area Al by adjusting the capaC|t%_of the

ext er naltatfhBAEFERLBORCaPES VERTe VA tEL1INg0@d1 )t he Storpen oxded -user s
permtted to operate the external control panel 14, on the condition that
the firéb0ékternal authentication processing has been conpleted in this way
and the main control portion 41 is continuing to receive the external

aut henti cati on shgnakh8kGhahd, Spaenf acallrsonf or examplielcar auitkeant i cation
i nput screen (not shown), such as a nunerical keypad or the like, is

di spl ayedeoBxtbBenapeLahk9ng a2ea A2, the external sensing sensor 17
detects this and emits an external sensing signal SIG. 2 to
the main control portion 41. In addition, when the portable
authentication medium 70 carried by the user is brought into
the internal authentication area Bl formed in a front region
inside the entry bay 5, the internal-authentication-area
antenna 66 detects this, and emits an internal authentication
signal SIG. 3 on the basis of the user-specific authentication
information stored in the portable authentication medium 70.
Furthermore, when a person or a vehicle 2 enters the internal
sensing area B2 formed over the entire interior of the entry
bay 5, the internal sensing sensor 21 detects this, and emits
an internal sensing signal SIG. 4 to the main control portion
471.

{0077}
On the condition that the external authentication signal
SIG. 1 is being received, the main control portion 41 permits

the user to operate the external control panel 14 retrieves



di splay screen 56 of the |liquid-crystal external control panel 14, and a
text display on the operation display screen 56 and audio fromthe

| oudspeaker 58 pronpt the user to performthe authentication operation by
inputting the identification nunber vi4P the numerical keypad, or touching a
special IC card against the IC card reader 57. Therefore, it is not

possi bl enéopaabhetnaut bauszedlpetragntikoubas not ppertoarnmed sst ket et i on
via the portable authentication nedium70 to operate the operation display
screen §6o(nypehi6gl akaypadroribhenki ke ane Rebrdigsplayes -y ddwe hixquid
crystal display). 821 When the user perforns the authentication
oper at i F ot te t p I r ication is
perforng eg%£?§§%§§fhgﬂghtﬁggtngfi%%%6g%ﬁgy?%§ S%???%E%he of the main
control tion 41. At_this_ ti i.f _the authentication.details .input by

t he use?ggﬁgnﬁbFaﬁﬁPPe@??lgw Z?fgptﬁgsiﬁgﬁcgﬁggr f%tﬁgtpg?F%ﬁagpcgy on the
operation disEIay screen 56 and the audio from.the I%yﬁspeaker 58, the
stori ng®6perati 6ATBGY RPETusBE PETEAREE FOG L atd PERE stidri g enpvi ng
operation of the next user is accepted (cancelling processing). The

aut hent esheroalirsupbenoiretiagapncby anéguinei vd ded egdsr the dpertatd &t he
external control panel 14 in this way so that, for exanple, when an

of fici ahligyheohtcatted msdiuhmo§€sanhkle epdrtisalihe auttlkemtilc atitdreniediaimor) and
an unaut hori zed person finds and attenpts to m suse this 53 portable

aut hent scghhonsmedi unbA0Lnkhgast er ageihemavizhed@aicald dns iprrementtadf rom
bei ng opened, thus allowi ng that person to enter without going through this
processg {0083 o theV\?SQtEQQeaﬁhtﬂﬁ'%tnltci%ta%@%n' R Wapeiat iop atd he
external control panel 14 is successfully perfornmed, a start-up button (not
shown) is.displayed on the operation,display.screen.56 t nd, when the
user pr%%%%schgﬁggegfr% XS g?a?%ggphﬁﬁtggﬁ%liegrggégéf%&%ggagallet 3l is
retrieved to the entry ba¥ 5 gtransport retrieval processing). At this
time, asUERBWhIFALEPY. S590ERe SHE n cBREFIIT SpdPE G 41 SAdtomdtS dA9 y j udges
whet her the user is requesting to store a vehicle or requesting to renove a
vehi cl eportehéebastbeptichéisnorggéitendvale recsrds $her éxtiaiHe user

dat abase 42 connected to the main control portion 41. In this way, when

st ori ngcantvehiicpenea tdcaninpahietwdg,thht psraot Wbadednwophrateehhel e 2
is retrieved to the entry bay 5. Wiile this retrieval is in progress,
"retrieykngrnks dbspkayegaanitha aperatiten cdiesploay ysareambmefr e
external control panel 14. (0084}

has performed authentication while carrying the portable
authentication medium 70.
{0078}

The procedure for storing a vehicle 2 in the mechanical
parking lot 1 configured as above, as well as the control and
operation of the mechanical parking lot 1, will be described
below. The storing procedure is shown by numbers (1) to (7)
in Fig. 7. Note that, here, a case in which the vehicle to be
stored is an electric vehicle 2E that requires charging of a
vehicle-installed battery will be described.

{0079}



After the vacant pallet 31 has arrived at the entry bay 5, the main control
portion 41 recogni zes that the sanme external authentication signal SIG 1

as the external authentication signal SIG 1 authenticated during the first
external authentication processing is dking received again, 54 that is to
say, that the portabl e authentication nmedium 70 belonging to the sane user

as the user whoshasabeearaltihentircatfedhien etllke thircstvegxtcdren &k )auttlogrst | cat i on
processing is in the external authentication area Al again (second external

aut hent tgat Evacproeesshig) e bleren ifRohlte ogaseed B tWiiac fhengpent abl e
authentication medium 70 is not in the external authentication area A, an

error igatpghgatedspy, meansoabybexbodisnbay gn the.operatign displ ay screen

56 and audi o $r0n1the | oudspeaker 58, and the user is also’instructed to

return Lo Lhg areasinofront ob the external. control pangl (g, However, if
the usef“doeshot arn RE“Erédin fr 8t of the ex ernal” coritrol panel
14 and nt r ol ortion 4% cannot receive the externa

authent%@i@?oEREi RAF BiEFC¥Sagarf, TEh& 2SS ithG SGperatidon By t HFETuser is
cancel l ed after a predeterm ned amount of time (for exanple, 1 mnute) has
passed, thadushe §@65|ﬁgﬁr@ﬁn@hﬁgeéﬁéﬁéﬂﬁoﬁeéﬂcﬂﬁeZﬁéQWQxﬁﬂpﬁQ§@%%%pted
{00851 If the user is in front of the external control panel 14 and
t he mai hheoaktreknpdr tbohrd4l peceilvéd t(Re .exbPernay alil hentli ¢ati on si gnal
SIG | again, it is subsequently judged whether or not the portable

aut hent eat i 0PefEdbbie /Owheaoghkz pd rdubilrg ae&tle nefi dahe dnl ridd iext eronal

aut henti cation processing and the second external authentication processing

is the sape; LhipstcMer LELeat 5oRBLEEESSHRG) & Fhe¥e @it d
authentication area, for example, the external authentication
area Al in this case, the external-authentication-area antenna
61 recognizes it, the external-authentication-area antenna 61
emits the external authentication signal SIG. 1, the user ID
is verified at the authentication verifying portion 46 (see
Fig. 5) of the main control portion 41 that has received this
external authentication signal SIG. 1, and user authentication
(first external authentication processing) is performed if the
user is an officially contracted user of the mechanical
parking lot 1. This user authentication is performed entirely
automatically.
{0080}

In the case in which the external authentication area Al

is formed large enough to cover also the driver's seat of the

vehicle, the user authentication can be performed without

requiring the user to get out of the vehicle, and, in addition



55 condition that this first verification processing results in an
affirmative judgnent, that is, on the condition that the sane user as the
user authenticated in the first external authentication processing is in

t he external authentication area Al (f=ci ng the external control panel 14),
the storage/renoval door 12 is automatically opened or an open button (not
shown) ts dghspl ayeddenctheeaperatironbei spkaypgsareensstbard theperate
storage/ renoval door 12 is opened by the user pressing the open button

(door - opgdi B9+ prASESELAGYo1{ 3086} 14 fromTeget %mmtehbtyh%d@m@l RY of t he
storage/renoval door 12, the storage control |anp 15 shown in

changes fromred, 90958?”3511!}'8‘&0%1“% t'hfe %)P?t NSt 2V&hle fnh‘i%tat% pfocess' ng
results In a nega udgnent h i's e user authenticated in the
first external uthentlcatlon rocessin n the, externa
authent?%ng%n reSOﬁYeB?ePFeaﬁ8ph§F ﬁ?gPHC§ #ﬁe089f5?ﬁ§r At hBfti cati on
area Al, an error occurs, details of that error are di spl ayed on _the
operatléﬁealgﬁl59es€¥E6ﬁn§é BRLPRBLAKRELRR 2667t Al LFarkelt T4 1oa7d ah audio
announcenent is also made via the | oudspeaker 58. Then, the storing

oper at i padef snhl §, uskrsi vakangeledsafibée éOpré@@t@ﬁ@Kné@ &@eount of tine
(for exanple, 1 mnute) has passed in this state, and the storing/renoving
oper at i gutohatheabext auseentscaceepted (ttaneelltiabg copertatenan)cat{i@®d871 56
As descri bed above, because the storage/renoval door 12 is opened after the

pal | et 3dqanki vesualetBenenthy BaysSoudnotrtheneondinticar ,t hatcthe sare _
portabl e authentication nmedium 70 as the one that has been authenticated in

L eégg}gnégmggwsyﬁg%&bge lagesshid chd Larline exter nal Authenideat | on

area Al e st rage nova oes not open unl ess the user carrying
this pogta klcat on nedlug170 hs |n tge e %@rn %g£g_qylgﬂtlon
area A’ HF 8I§ °t oF é%éﬁplga BEN Yy tRe SulEr-Sing U &55%

pal | et 31 Ieaves the vicinity of the storage/rennval door 12 for sone
reason, £P¥ FBepBssrore FBeﬁFe§€ﬁt5a§§FNndntﬁP§ B CURR RgEuHori™fed per son
or another user who has not been authenti cated from opening the

st or agereenoval dodr thas, astwek| rasstbler épere kehd henapeiotivaad vdér son,

anot her user, or another vehicle fromentering the entry bay 5. Note that,
if the uaagembOSreﬁthevednthéomabkampab,rehatns absént ianchedoeshrot return,
the storing operation by this user is cancelled after a predeterm ned

anount @éntkMe bkornexampke, thuli pUkehghas passedlcand the i@l ivhg/ renovi ng
operation by the next user is accepted (cancelling processing).
operation safely. It is possible to appropriately set the
area of the external authentication area Al by adjusting the
capacity of the external-authentication-area antenna 61.
{0081}

Then, the user is permitted to operate the external
control panel 14, on the condition that the first external
authentication processing has been completed in this way and
the main control portion 41 is continuing to receive the
external authentication signal SIG. 1. Specifically, for

example, an authentication input screen (not shown), such as a

numerical keypad or the like, is displayed on the operation



{0088} As shown in Fig. 7, once the door-opening operation of the
storage/renoval door 12 is conpleted in this way, the user gets into the

el ectric vehicle 2E again (3). Then, he/she drives the electric vehicle 2E
forward to pass through the 57 storage/renoval gateway 3 that has been
opened, thus causing the electric vehicle 2E to enter the entry bay 5 and
get on dheppall etrdan(4}. oAt thhi $itjuhd;-crietadeexadirustls cohe rolopinerlear,

| eft, and right positions of the electric vehicle 2E by view ng an

i ndi catipp shawa byxandibgigat eh taapopsuehias dadwange'screshops, aed " pul |
back", on the storage-position indicating board 22 shown in Fig. 4 and al so

by Chec§ﬁ@90t9f0ﬂ0§héiQBuggpéQEeglg@fbk%gﬁ%hkﬁgeuégrr%gl%%E%@I%nt%ge mrror

23, thus stopping the electric vehicle at a prescribed position on the

pallet 31,. and.the.user gets.out, of .the electric vehicle. fter engagi ng
t he pari?%%e%gé %El?ﬁogﬁ%ra§lon R@X%?PFﬁglﬁ th%oﬁggggé%é%gﬁgféing-cable
connectigg@gortlon fornmed in tTe vehi cl e bod the electric vehicle 2E

. y of .
and an ® t poftFBR BFUBEWErr EE¥PGEr 9% ﬁPB&L&@@ PnSPRELFAl Kot S3F%ith a
chargi ng cabl e and approaches the internal control panel 19 in the entry
bay 5 (&yaimstthhe Ifnearpecaadert hé-poFhabdEonat hegtir%altl%npﬁﬁamhwo
carried by the user is brought into the internal authentication area E
formed foraanegnanthorazédoperesegi shoi hasdeotheeerforyeplay 5, the
i nternal -authentication-area antenna 66 detects this and emits an internal

aut henthgahénpishgnah SL& tBe psrdescei bedhabeveatWaanmklie umai7n eoent r ol
portion 41 receives this internal authentication signal SIG 3, the main

control ,portioncAd KEEPgRiggsyti Bptalhecsans Ber t@bhe ravkhentisald on
the like are not displayed by the liquid crystal display).
{0082}

When the user performs the authentication operation at
the external control panel 14, user authentication is
performed again at the authentication verifying portion 46 of
the main control portion 41. At this time, if the
authentication details input by the user are not correct, an
error is indicated by the text display on the operation
display screen 56 and the audio from the loudspeaker 58, the
storing operation by this user is cancelled, and the
storing/removing operation of the next user is accepted
(cancelling processing). The authentication is performed
again by requiring the user to operate the external control
panel 14 in this way so that, for example, when an officially
contracted user loses the portable authentication medium 70

and an unauthorized person finds and attempts to misuse this



58 nmedium 70 as the one that has been authenticated in the first and second
external authentication processing is brought into the internal

aut hentication area Si (internal authentication processing). (00901

Wth the execution of the internal autdsentication processing,
re-authentication of the user is conpleted, and the user is permtted to
oper at epbheabhéestishegontrelopanedilf. 78pechki caldragea rawremilcalodkeypad and
chargi ng reservation buttons are displayed on the operation display screen

64 of the jpptecnabqceptnobepanebplfedandnuby at W60 thiies@erthe user sets
the type of charging (normal charging or rapid charging), charging tine,

and so . onpl et.i charqi r rvation. The actual charging
is star%ggégfyng§Hg ggbﬁgt@gfgpghtggagp ?Pg%%%ﬁmard by the transport
platforgbgé ?nd i s acconmpdat ed on a predeterm ned vehi cl e-acconmodat i ng
shel f 30: 9 executing this internal authentication processing, even if an
unaut hori zed person who has not perfornmed authentication_ in the external
authenticati@geﬁrégeAﬁuﬁ§§nFﬁFP6686 LAPY Tt RECERTAPThaY 518 ©%5t€4Ndossi bl e
for that person to operate the operation display screen 56 of the internal
control cpanebl19aned0941is succHegtfulibepesdorivgaves tsthe réntupy dydyr B and
perfornms the door-closing operation at the external control panel 14 (6).
(not shown) is displayed on the operation display screen 56

next, and, when the user presses (touches) this start-up
button, a predetermined pallet 31 is retrieved to the entry
bay 5 (transport retrieval processing). At this time, as
shown in Fig. 5, the main control portion 41 automatically
judges whether the user is requesting to store a vehicle or
requesting to remove a vehicle on the basis of the
storage/removal records stored in the user database 42
connected to the main control portion 41. In this way, when
storing a vehicle, a vacant pallet 31 that is not loaded with
a vehicle 2 is retrieved to the entry bay 5. While this
retrieval is in progress, "retrieving" is displayed on the
operation display screen 56 of the external control panel 14.
{0084}

After the vacant pallet 31 has arrived at the entry bay
5, the main control portion 41 recognizes that the same
external authentication signal SIG. 1 as the external
authentication signal SIG. 1 authenticated during the first

external authentication processing is being received again,



59 At this tinme, it is re-confirned that the portabl e authentication nmedi um
70 is in the external authentication area Al (third external authentication
processing). Then, it is judged whether or not the portable authentication
medium 70 that is recognized in this ttHdird external authentication
processing is the sane as the one recognized in the first and second

ext er nathaut hentd cabtypntpaocessi ngrfsetenduveentication peodessi’/ig). On the
condition that this second verification processing results in an

af firmapdvendudgmest cha shmseubutt @p tsedisplhayed aast beepperation display
screen 56 of the external control panel 14. {0092} Because the cl ose

butt on éétﬁ%gfi?%@gd%t PﬁeOPEFQU o0 di-sRphay $6EREN 26 iR Lhicsawayngon the

condition t e same portable authentication nmedium 70 i s authent’i cated

inthe first to third extern aut hentication o] in n addi tionally,
that thi & Dort0B| SxbSrRaht FAaPeBRREArhi 26 o Ps P SPRL Pod  arane
aut hentication area A, the storage/renpval door 12 . wil] not be.cl osed

unl ess tHeStRat RAFRGTRYCERISIpBFPEBFETREL henfFEat i DR Hedi GAF70Ps in the

vicinity of the external control panel 14. In other words, the user who can
per f or vl heh doloe - ePoERAGeopeEachbACRE lpastieddétad /0o ishe@csaf® GS€r as the
user who has perforned the door-opening operation. Because of this, while
t he usesxwhonhasaenhenedcthéoentrygabay, 5ast ekrlrorensi nadtikerteidnpyt he
storage/renoval door 12 will not 60

means of text display on the operation display screen 56 and

audio from the loudspeaker 58, and the user is also instructed

to return to the area in front of the external control panel

14. However, if the user does not return to the area in front

of the external control panel 14 and the main control portion

41 cannot receive the external authentication signal SIG. 1

again, the storing operation by this user is cancelled after a

predetermined amount of time (for example, 1 minute) has

passed, and the storing/removing operation of the next user is

accepted.

{0085}

If the user is in front of the external control panel 14

and the main control portion 41 receives the external

authentication signal SIG. 1 again, it is subsequently judged

whether or not the portable authentication medium 70

recognized during each of the first external authentication

processing and the second external authentication processing

is the same (first verification processing). Then, on the



be cl osed by another user who operates the external control panel 14

w t hout know ng about the presence of the user. Accordingly, it is possible
to safely operate the nmechanical parking lot 1 by reliably preventing the
storage/renoval door 12 frombeing clased in the state in which a person
remains in the entry bay 5. At the same tine, it is possible to prevent the
port abl ecadt beshi eabtoanmediftms €0 vhir-amibaiAgnl ehbcersiitey thewel cle.

{0093} Note that, if the user who has finished storing a vehicle

starts tg £§§Y§ma£9999§hﬁeﬁeh@,p%hEQrH%Eh%ndQQ%'%b%@ﬁ%ﬂd%p%ﬁéﬁiQﬂmpf the
storage/renoval door 12, although the portabl e authentication nedium 70

b h h ari
aut hont F a5k Brehra A PeeY ARG Cahe ot Lol AU

roug t he "external "authenti cation

area A mﬁ%hout remai ni ng therein; therefore, by detecting.this .and by
gi vi ng GRCNRSEFGEEIOR PoOGFOSE PhA Sstlr d)e! FETtVAr G "3 iE it o from
t he | oudspeaker 58, it is possible to prevent soneone forgetting to close
t he stopage/Pendbaringothe2exfenoai contrognpeneche 1491 k& i ve judgnent in
the second verification processing causes the close button to be displayed
on the eperagednedpsplagoser @énib6authaatder ldlyospsntElde ogt amage/arenoval
door 12 by pressing the close button. The condition at this tine is that
t he porbabtenayhbentheahiofis Glsplayed on the operation display

screen 56 and the storage/removal door 12 is opened by the

user pressing the open button (door-opening processing).

{0086}

Together with the opening of the storage/removal door 12,

the storage control lamp 15 shown in Fig. 2 changes from red

to green. Note that, if the first verification processing

results in a negative judgment, that is, if the user

authenticated in the first external authentication processing

is not in the external authentication area Al or if another

user 1s in the external authentication area Al, an error

occurs, details of that error are displayed on the operation

display screen 56 of the external control panel 14, and an

audio announcement is also made via the loudspeaker 58. Then,

the storing operation of this user is cancelled after a

predetermined amount of time (for example, 1 minute) has

passed in this state, and the storing/removing operation of

the next user is accepted (cancelling operation).

{0087}



medium 70 is in the external authentication area Al until the
storage/renoval door 12 is conpletely closed. In other words, because the
mai n control portion 41 cannot receive the external authentication signal
SIG 1 if the user who has pressed the&al ose button | eaves the external

aut hentication area Al before the storage/renoval door 12 is conpletely

cl osed, the Btosagetripsovabodeor bt2ause medisaelaye/eepeved ancdr I user i s
instructed via the | oudspeaker 58 to return to the area in front of the

external scgpthel panelk tde PAtecthgisherage/s erdvale dearryldas scompl etely
cl osed, the user can | eave the nmechanical parking lot 1 (7). Note that,

‘Q’Q:” Thﬁh«§988ﬁgi¥§ﬁg‘;icﬁ§tci PRPLAR S%B@Qa%@%U|ah§hie@1théecQ@ﬂ v diuggrment , for

npl e, when anot user 1s 1n front of the external control panel 14 and
a differen ortab ut henti cation, medi.um, 70, i.s recogni zed error is
i ndi cat &g E98t89? Eﬁ%§| ?SoheFHeaBEQFggﬁgﬁtﬁﬁs6Paf%§€regﬁ r%hd audi o from
t he Ioudsgeaker 58. {0095} , Once the storage/rene&s% door 12 is
cl osed, 2thBeRhEREEBPE PrERSR§EEddilPedti &M s & XA ath & WSt &3 9P of t he

pallet 31 is parallel to the orientation of the vehicle-accommopdati ng shelf
30. Subsegaeht} ythehetpakpper removal| dppad 1By doge toansppert YillaForth®27, is
accommodat ed on a predeterm ned vehicl e-accommodati ng shelf 30 | ocat ed
above, andrchargiynggi shitapbedable2 a(@0ef) icationNoteelitumat’,0 iirs tilme tdase in
which the renote controller function is added to the portable

aut hent kgati-aa1 MBdi HBL O caltt ohS afel MEGessaeyriongels ouvk ekaipeeyehicle 2
and to get into it again in steps (2) and (3), the start-up (retrieval of

the pal é%??»})f gﬂg dear- QReNi-RY r9RELA! iaRsS of 1ihe St arage/d epval door 12
can be perfornmed by the user once he/she is authenticated upon entering the

SUbSeqUBALTY  BRePht TG PReTadrl ABS St Aons dat IR Fedicum 70T remitel y
FUr  her PPEBUBLCC DB CORE ot ake Lags SEi4t 6o Vit it NEHERSHTG DREFETon.
or another user who has not been authenticated from opening
the storage/removal door 12, as well as to prevent the
unauthorized person, another user, or another vehicle from
entering the entry bay 5. Note that, if the user who
retrieved the pallet 31 remains absent and does not return,
the storing operation by this user is cancelled after a
predetermined amount of time (for example, 1 minute) has
passed, and the storing/removing operation by the next user is
accepted (cancelling processing).
{0088}
As shown in Fig. 7, once the door-opening operation of
the storage/removal door 12 is completed in this way, the user

gets into the electric vehicle 2E again (3). Then, he/she

drives the electric vehicle 2E forward to pass through the



{0097} As in (4) and (5) above, when the user who is carrying the
portabl e authentication nmedium 70 and who has been authenticated in the
external authentication area Al is in the entry bay 5, the above-described
i nternal authentication processing is ferforned, and, at the sane tine, the
fact that the user is inside the entry bay 5 and that the portable

aut hent scataga/nedounl 70atewbpsiBdehthehest byehaypenies!, ditdplsayacdsimd he
operation display screen 56 of the external control panel 14

(i nternghepeesencecdiyspliayeppocessendlr Beecawse r9f Wi 3, aher exanpl e, even
if a second user who does not know the situation arrives while the user who
has beepic63.aulhenti ¢al ed £ired:d Se preparho,Lor LB, char ghooeobnthe

el ectric vehicle 2E or the Itke Iin the entry Bay 5, HIS user can recognize
that a person e user _whp, has _been_aut henticated. fi.rst) .i.s.in entry
bay 5 bYCEhecks G t HB0ekt AnHar CEQREPBE. Banal =1 Aol G6aG; TRl FE BTl o
al so when the user | eaves the portable authentication nedium 70 in the
entry baySBIEPndRdenthedy &R cFROVEr P¥ha | HRE)Cothe g6 PablSehutfent i cati on
medium 70 left therein is recognized by the internal-authentication-area

f ormi ng" agduascet he" PAPRI naPrpreseAclagikspl &y phecessimgs-osiddwred, and
thus, the fact that the portable authentication nmedium70 is in the entry
bay 5 isndisptayedboarth22exhewnalincénprold panelalksd; byorcdewdringhbetause t he
portabl e authentication medium 70 is not in the external authentication
area Alpokitisnnet ppsskbkettocpechecmet he degnechesi Ne eper atiirgdrof the

st orage/renoval door 12 via the external control panel 14; and therefore,

it is p9§3i@ﬂuﬁsfgﬁow@ngs%etQllel%ﬁélza%%!nicﬁ%t YN 260 ot he enthy.ay 5 to
retrieve the portable althentication medium 70 by realizing that hel/she has

left it erein, an o] formth oor-cl gsin eratio f _the
storage?%gﬁ%%%? %@0?h§ng§58§n$%g Sgtﬁéeangri%e%%oﬁﬁkofgi%geexternal
control panel 14 ai Accor.di ngl it ossible to mnimze the anount

1 n. , It 1s
of time® FFhgSWAP ﬁciﬁe2ﬁoéf?€Fo§%ﬁ696B§r§ CoR 25K 1e P¥e&Fage/ r enoval door
12 is (0089}

Next, the user connects a charging-cable connecting
portion formed in the vehicle body of the electric vehicle 2E
and an outlet portion of power receiver 35 provided in the
pallet 31 with a charging cable and approaches the internal
control panel 19 in the entry bay 5 (5). At this time,
because the portable authentication medium 70 carried by the
user is brought into the internal authentication area Bl
formed in a region in a front region inside the entry bay 5,
the internal-authentication-area antenna 66 detects this and
emits an internal authentication signal SIG. 3, as described
above. When the main control portion 41 receives this

internal authentication signal SIG. 3, the main control

portion 41 recognizes that the same portable authentication



64 interrupted, to reduce the waiting tine for other users, and to reduce
cunbersone tasks associated with the authentication operation. {00991

As descri bed above, the external sensing sensor 17 forns the external
sensing area A2 over the predeterm ned8area in the vicinity of the external
control panel 14 and the storage/renoval gateway 3 on the front side

t her eofméseemFigsas5taadofi¢, taad eALt Betheaexhennalasensiing tyiegifdlrssl G 2
by detecting the entry of a person or a vehicle into this external sensing

area A2;ndhgepBha €2ntrAk1pPaLtheAt4LapebhobiBceeRting 1$0pirhalynwhethier or
not the portable authentication nmedium 70 is authenticated in the external

authent{cat| gheghea MichSnbudaedotPanctens vingethlg external aensng

si gnal ; so that, Ff it 15 not authenticate therein, a warning is

i ssued via the,warning neans, on the condition that the reception of the
ext ernaf*8ensPhg9sirgnal SIG 2 has continued for a predeterm ned anpunt of
time (for exanple, 3 mnutes) or |onger; and so that
unauthof@Q%@berson-approaCh war ni ng processing is also perforned to notify
t he managenent system of the nmechanical parking ot 1. {01001 Wth

t he above- de¥tthbedecenerorimet Redtheoinéranplle auihen tagaki®bt hori zed
person with a malicious intent who does not have a portable authentication
medi um ghoappsvaghesethethentication of the user is completed, and

the user is permitted to operate the internal control panel
19. Specifically, a numerical keypad and charging reservation
buttons are displayed on the operation display screen 64 of
the internal control panel 19, and, by touching these, the
user sets the type of charging (normal charging or rapid
charging), charging time, and so forth, thus completing the
charging reservation. The actual charging is started after
the pallet 31 is transported upward by the transport platform
27 and is accommodated on a predetermined vehicle-
accommodating shelf 30. By executing this internal
authentication processing, even if an unauthorized person who
has not performed authentication in the external
authentication area Al has intruded into the entry bay 5, it
is impossible for that person to operate the operation display
screen 56 of the internal control panel 19.
{0091}

Next, the user leaves the entry bay 5 and performs the

door-closing operation at the external control panel 14 (6).



65 vicinity of the external control panel 14 or the storage/renoval door 12
to attenpt illegal entry, this unauthorized person is detected by the
external sensing sensor 17, and the external sensing signal SIG 2 is
emtted. The main control portion 41 tdvat has received this external
sensing signal SIG 2 judges whether or not the portable authentication

medi um X0 bassbeeneaut benti eatednifnrinbe exher nak guihentiecati on area Al
(whether or not the external authentication signal SIG 1 has been

recei ved) . EQUBNEE i cReGaUSEnt R @yt hgntheakier -has abvhewsliyralnbeen
performed, the unauthorized-person-approach warning processing is executed

after the, e&?pKLR?rS %Qérﬁéﬁegﬂ%eﬁ%%'}a'@?oﬁ' %’}%cle@s?n’g% angﬂgﬂgaﬁ

contlnued eérm ned anount Ime~or longe

managenent tem tified b di ‘h
| oudepeniel 98 PSE AR o L BRY ERBT PROARY " GF CEREVITRE: R CBFUNGlY. it

is possible to prevent illegal intrusion into the entry bay 5, burglary of
vehi cl eshabehscreceneiEedantl §B1ifofhhTBy SHEEERAILNGUARSINATERGNzZed per son
fromremaining in the vicinity of the external control panel 14 and the
st or ageprenevaindobds tRef sama benghti ppe {6T0¢hized inOfhehd ilgtshteniiand,
when the internal sensing sensor 21 detects that a person or a vehicle 2
has entecedntihextateabhabuspesitngaaiea B2otesprdg nskedentheeentfiyabdynd, it
emts an 66

processing). On the condition that this second verification

processing results in an affirmative judgment, a close button

is displayed on the operation display screen 56 of the

external control panel 14.

{0092}

Because the close button is displayed on the operation
display screen 56 in this way, on the condition that the same
portable authentication medium 70 is authenticated in the
first to third external authentication processing and,
additionally, that this portable authentication medium 70 is
in the external authentication area Al, the storage/removal
door 12 will not be closed unless the user carrying this
portable authentication medium 70 is in the vicinity of the
external control panel 14. In other words, the user who can
perform the door-closing operation is restricted to the same
user as the user who has performed the door-opening operation.

Because of this, while the user who has entered the entry bay

5 still remains therein, the storage/removal door 12 will not



internal sensing signal SIG 4 to the main control portion 41. The main
control portion 41 perforns control so that whether or not the portable

aut henti cati on nedi um 70 has been authenticated in the internal

aut hentication area 31 is judged upon d@Cceiving the internal sensing signal
SIG 4; sothat, if it is not authenticated therein, a warning is issued
vi a t hebwatbhbBgdnegnahoahdrsastlratvhibheperatitelo tihze d=pefrsien- idartisilon
war ni ng processing is also perforned to notify the managenent system of the

nmechani gahepanki Rgthetit1knbRi83} about tWkt brihenalovs descrideed control
met hod, assum ng that the storage/renoval door 12 is open and an

“”a“thoﬁbéSngﬁg§9” oF anotBer.yehi ele 2 anters Lhe Lntiy haw A than the

user who Aut henti ate Vi a the ab e authentication nedium 70

is not in the entry nt er nal senS|n nsor 21 det ect ts, thls and
it tREZFREEr A SRS RELEPGAYl PEPEE I g SEarAcing FE i ST

sensi ng nal SIG 4, the main control portion 41 judges mhether or, not

t he portab%éoﬁupﬁéﬁﬂl€a9?8ﬁ rBdithm 7062h8s 1hedh 15l ReMSSRed S e 11
internal authentication area 31 (whether or not the internal authentication
si gnal Bhe& eBthasbbeehn . r ebei Vied) sampwevee; becaaseoshébaat henbiresdensdn has
obvi ously not been perfornmed, the unauthorized-person-intrusion warning
processthg psrexbiat edtathed chhe oneceptiuon 76f fire ortierondle fSensisiglesi gnal
SIG 4 alone has continued for the predeterm ned anount of 67 tine or

| onger ; +aHdi;gnhandevi sual warnings are issued via the | oudspeakers 58 and 65
in the external control panel 14 and the internal control panel 19, the
rotatlng ba (not shown), or the |ike; and the managenent systemis al so
notified. Accordlngly, an unaut hori zed person or another vehicle is
prevented fr |1y _entering the entry b {0103

addi tion, 8 %E%g(téglgkaut %ﬁtwggtggﬁ g&&IUWFfb % fhﬁ%%n aﬁ?ﬁe&tlcated
in the |nternaI authentlcatlon area when the main control, portion 41
recei veSteRES| hPerRal s eﬁ@FH6t§R&HaItOSPGrf@rH‘t & ensiae T oo Por tion 41 is
simlarly controlled so that audio and visual warnings are issued via the

| oudspeaRerstsgnand 6be ﬁﬁérﬁ@?a?ﬁﬁgvﬁanﬁooer1@heaﬂﬁ%@U9@ntﬁﬁe condi tion
that the reception of the internal sensing signal SIG 4 continues for a

pr edet epaorthedlanmaunteont itibne off oredéxanplOe brdughiutees) odr thengertryvamchyso
that the userstate-confirmati on warning processing is also perforned to
notify Bheef?@B@QQ@?t esystemcet theerpehaniealerparddtien etreb rAccardi ngly,
for exanple, even if the official user |oses consciousness in the entry bay

S or be§9”B§oH§ﬁ@'%ukoo@0¥ﬁef%&t%?%%lr%%%%%nﬂ%d%%faﬁ1a e§ugew%%hdauckly
become aware of the situation and performfirst-aid or the |ike

remaining therein; therefore, by detecting this and by giving
an instruction to close the storage/removal door 12 via audio
from the loudspeaker 58, it is possible to prevent someone
forgetting to close the storage/removal door 12.

{00941}

Once the affirmative judgment in the second verification
processing causes the close button to be displayed on the
operation display screen 56, the user closes the
storage/removal door 12 by pressing the close button. The

condition at this time is that the portable authentication



{0104} Next, the procedure for renmoving a vehicle parked in the
mechani cal parking lot 1, as well as the control and operation 68 of the
mechani cal parking lot 1 will be described. The renoving procedure is shown
by nunbers (8) to (14) in Fig. 8. Notelhat, here, a case in which the
vehicle to be renoved is an electric vehicle 2E that has conpl eted charging
of the mefiighe7Dnssallhedhbatkerynuill bubheetliyale odescriabéd. y@liA5)the

First, the user (driver of the electric vehicle 2E) approaches the external

control spangheldchi8ya1Thebr tiheiautbeptiegatiyorlared.herdoethepenvrds,
operation are performed at the external control panel 14. Here, as with the

procedure-fQceStRLi fgia “Bhikche, phheibhrat exherpal aukhentigcation ,
processing is perforned when the portabl e authentication nmedium 70 carried

by the User fs) Lauanh inLo,Lhe extennalzaubhentisation argg flic if the
user is an officrally contrac ed dsér, ~or "t he condition t Hat” tHe user is in
t he external gut entgcation area_Al, the operation_of the external control

r

panel 14rF$°p £t 84°SGnHYFRB M USERVFSL FPEV ES T ERE a3 157 1°8ssi ng t he
start-up button. At this time, the main control portion 41 judges that the
user isaFeguldtPafore EBADVECHAYENrENEVER EReTrbagi ¢ Sofcortvd edtedivage/ r enpval
records stored in the user database 42; the pallet 31 | oaded with the

corr espohdsag, etket storughi/ ckmo2Eli slopet Ai2eved impedhe tedtyr yelwmensd
(transport retrieval processing); and, during this tine, "retrieving" is

di spl ayefidophéheseperat iaptduspkdy vsar eaa 36udkphgeextter ral reanirhok opanel

14.

the area in front of the external control panel 14. Once the
storage/removal door 12 is completely closed, the user can
leave the mechanical parking lot 1 (7). Note that, when the
second verification processing results in a negative Jjudgment,
for example, when another user is in front of the external
control panel 14 and a different portable authentication
medium 70 is recognized, an error is indicated by text display
on the operation display screen 56 and audio from the
loudspeaker 58.
{0095}

Once the storage/removal door 12 is closed, the turntable
7 changes direction so that the orientation of the pallet 31
is parallel to the orientation of the vehicle~accommodating
shelf 30. Subsequently, the pallet 31 is lifted by the
transport platform 27, is accommodated on a predetermined
vehicle-accommodating shelf 30 located above, and charging is

started.



69 {0106} As with the procedure for storing a vehicle, the second
external authentication processing and the first verification processing
are executed after the pallet 31 |loaded with electric vehicle 2E has
arrived at the entry bay 5, and, on th& condition that the first
verification processing results in an affirmative judgnent, the
storagefoepdyal door 12 is automatically opened, or the open button (not
shown) is displayed on the operation display screen 56, and the

storage/ renongtedepkt}2ihs tapenrgdeby nt he idser hpr eesidte Jynt reparbutton
(door-openi ng processing). {0107} Once the storage/renoval door 12 is

open, the,us BneEEeéadreHet%mt'fﬂé Ba¥tap1dl %%‘E%%%%%ca'%%o%h%{egh% capl §

connecting t argi ng-cabl e connectlng portlon of the e ectrlc vehlcle 2E

and the ower receiver 3 he Ilet 31 retract |nto A
vehicl e %9?0 IneFﬁéség e§P ﬁ%lc B?hlg ngk S lﬁéﬁng peC% téfﬁ&he back

si de of the entry g 5, because tg oktable authentlcatlon ne%tun170 of
the usett |§g?hntﬁ€ SREBPNAR) adfRedti cati6n ShPék BP e Givernal

aut henti cati on proceSS|ng is perforned, and, at the sanme tinme, the fact
that thealset PBs)iAsAddopheoRANifIbayeSaits ogiss Pifayde G artve sdFamariadn
di splay screen 56 of the external control panel 14 (internal-presence
di spl aydpoocégsiag) beApeotdirmgbly byevdr ifsetrhenmextheusére wilso does not know
the situation arrives while
authenticated upon entering the external authentication area
Al while remaining in the vehicle and subsequently operating
the portable authentication medium 70 to remotely operate the
external control panel 14. Accordingly, it is possible to
further reduce cumbersome tasks associated with the removing
operation.
{0097}

As in (4) and (5) above, when the user who i1s carrying
the portable authentication medium 70 and who has been
authenticated in the external authentication area Al is in the
entry bay 5, the above-described internal authentication
processing is performed, and, at the same time, the fact that
the user i1s inside the entry bay 5 and that the portable
authentication medium 70 is inside the entry bay 5 is
displayed on the operation display screen 56 of the external
control panel 14 (internal-presence display processing).

Because of this, for example, even if a second user who does

not know the situation arrives while the user who has been



70 the first user is performng the task of di sengaging the charging cable
at the back side of the entry bay 5, it is possible for this next user to
recogni ze the presence of a person (the user who has been authenticated
first) in the entry bay 5 by checking ahe external control panel 14. It is
of course not possible for the user who arrives later to close the

st or agednenesal cdees f2rby opepatbagihbe fext ehralcheantim dJfangle 14. (0108}
Next, the user gets into the electric vehicle 2E (10), renoves the electric

vehi cl ec2E-toi st oBnib1knokr ent tab theestior age/ emavalbgatewashids (kb gets
out of the vehicle and approaches the external control panel 14, and

per f or g, f e aULReOLT ¢aLLon Bad dor§losing opes aLioRdA?). Here, as with
r eni cl e,

t he procedure storing a the third external authentication
processing, and.th econd_verifi.cation processin re executed, .and, on the
conditi%HgPﬁB lFﬁ§e§e§6ﬁat$e%Ffﬂ8a%F n® 53é§§ﬁh% %@é %ﬁékﬁ?%n¥%ﬁfirnative
judgnent, the close button is displayed on the operation display screen 56
of the exterRal eentrel parél 14- The user closes the storage/renoval door
12 by pressing the close button. As with the procedure for storing a

vehicl e{OPB8}lcondition at this tinme is that the portable authentication

medium 70 is in the external authentication area Al until the
st or age/ renoval addarid2,i sleonphenelyechesed.lecatits( @@9)portable

authentication medium 70 in the entry bay 5 (inside the
vehicle, or the like), the portable authentication medium 70
left therein is recognized by the internal-authentication-area
forming means, the internal-presence display processing is
executed, and thus, the fact that the portable authentication
medium 70 is in the entry bay 5 is displayed on the external
control panel 14; moreover, because the portable
authentication medium 70 is not in the external authentication
area Al, it is not possible to perform the door-closing
operation of the storage/removal door 12 via the external
control panel 14; and therefore, it is possible for the user
to immediately return to the entry bay 5 to retrieve the
portable authentication medium 70 by realizing that he/she has
left it therein, and to perform the door-closing operation of
the storage/removal door 12 by coming to the area in front of
the external control panel 14 again. Accordingly, it is
possible to minimize the amount of time during which the door-

closing operation of the storage/removal door 12 is



By doing so, the user stays in the vicinity of the external control panel
14 | ocated outside the storage/renoval door 12 until the storage/renova
door 12 is conpletely closed. Therefore, it is inpossible that the user

| eaves the vicinity of the storage/rermaval door 12 before the
storage/renoval door 12 is conpletely closed, and that an unauthorized
person sneaksupté@,tbe estinyebayeSwdliting thing FoieotAsrauseliser adkd cour se,
it is also inpossible that, even though the user who has conpl eted the

storagecbaskguts shinbbrkBnbhea8REN ¥sbayiatebh@ishoragelnemmyali deabnl? is
cl osed by another user who does not know this. Accordingly, it is possible

to safe%gegggi e the nechanical parking ot 1. Then, once the
storage/Tenoval door 12 is closed, the user gets into the electric vehicle
2E agaiP &%gi, and | eaves the nechanical parking lot 1 (14). {0110}
Figs. 9 & 0 show flowcharts of the control nethod according to this
enbodi nent. This control programis stored in the main contraol portion 41.
In addition, AfofctREIRBIt 2BaAVE; tHPsCX6REFEL SEBGram S§TS@entli’c oS
storing and renoving the vehicle 2. 0111) To describe the flow of
thi s conheotxtarsefueaseinafeeeashdrvivey the portesernfinest ariea Srep Sl, it
i s judged whet her

the vicinity of the external control panel 14 and the

storage/removal gateway 3 on the front side thereof (see Figs.
5 and 6), and emits the external sensing signal SIG. 2 by
detecting the entry of a person or a vehicle into this
external sensing area A2. The main control portion 41
performs control so that whether or not the portable
authentication medium 70 is authenticated in the external
authentication area Al is judged upon receiving this external
sensing signal SIG. 2; so that, if it is not authenticated
therein, a warning is issued via the warning means, on the
condition that the reception of the external sensing signal
SIG. 2 has continued for a predetermined amount of time (for
example, 3 minutes) or longer; and so that unauthorized-
person-approach warning processing is also performed to notify
the management system of the mechanical parking lot 1.
{0100}

With the above-described control method, for example,
when an unauthorized person with a malicious intent who does

not have a portable authentication medium 70 approaches the



72 or not the portable authentication nmedium 70 carried by the user is
brought into the external authentication area Al, and whether or not the
external authentication signal SIG 1 is received by the main control
portion 41. If the judgnment result indhis Step Si is a negative judgnent,
the process returns to the start, and if it is an affirmative judgnent, the
processvadvancgsototbeepxS2rhalwhbah rbhepusen 1B ios wérd fied by executing
the first external authentication processing, and the user authentication

i s perforaedglfrthevher iabkeautbentieabi-on 1Mediaumer@ riys adiegitimate unit.
01121 ?n Step S3 that follows, the authentication input screen, such

as a nugggiégﬁéﬁ'f%aage% hhesl hé%ecia%dd&)%plt@l%egx%rtn@q %%rsqtﬂgorée%isﬁﬁl ay

screen e external control panel 14; and the user perforns the
aut henticatio eration by inputting.an_id i ficatian .nunber by using
the 1C %ZfdaFﬁ Eﬁ% ?ﬁ%?@ﬂﬁin?e FéBgS%}g?ﬁ&n%ﬁ%'S@eﬁssfnPﬁéﬁdﬁol?éﬁs, at the
aut hentication verifying portion 46 of the main control portiaon 41, it is
j udged WAEENEPIBFOhoPOTR&ECRUEhertREat S TEECAVIES ithidt By S Ré luser mat ch
the authentication details in the first external authentication processing
in Stepssesiaga eigopli §IGndEcavedesnwiespese oirf noffe Yhadgeareldsult is a
negative judgnent; and the cancelling processing is subsequently perforned
i n StepaSThethiisatanoehkdhgmt A€ &ber begnopertatndan.catéE 101 k3E

external authentication area Al (whether or not the external

authentication signal SIG. 1 has been received). However,

because the authentication has obviously not been performed,

the unauthorized-person-approach warning processing is

executed after the reception of the external sensing signal

SIG. 2 alone has continued for the predetermined amount of

time or longer, and the management system is notified by

issuing audio and visual warnings via the loudspeaker 58, a

rotating lamp (not shown), or the like. Accordingly, it is

possible to prevent illegal intrusion into the entry bay 5,

burglary of vehicles, vehicle theft, and so forth by deterring

an unauthorized person from remaining in the vicinity of the

external control panel 14 and the storage/removal door 12 for

a long time.

{0101}

On the other hand, when the internal sensing sensor 21

detects that a person or a vehicle 2 has entered the internal

sensing area B2 formed inside the entry bay 5, it emits an



In addition, if the judgnent result in Step S5 is an affirmative judgnent,
the process advances to Step S8 in which the start-up button is displ ayed
on the operation display screen 56 of the external control panel 14; and,
in the subsequent Step S9, the user pr@sses the start-up button to start up
t he nechani cal parking ot 1. Accordingly, the process advances to Step S10

in whichntbeniIanspoitgretshevabIprogcessi nhei faexecvhedplapdraion 41.
predeterm ned pallet 31 is transported to the entry bay 5. {0114}

After tﬁﬁep@éiﬁtcéétééily§§tl$HeabeﬁeQEoeﬂg thgrextespak haut heatheat i on
signal SIG 1 is received by the main control portion 41 is judged again in

Step Sihe dbe 106 HOOIED T 8 thrﬂc9c§£§§68h9daama7eeggy %eehudgment ,

becaus his in sence 0 user 1 n the external

aut henti cation, ar n error is.indi Step S12, .and t.he user is
al so in%??%%?%ﬂc?ﬁe?e%ﬁrﬁ ?ol?ﬁgrﬂ?éaaPkg gﬁFagﬁOPhgrgﬁtgﬁnél 88%9?

panel 14. Then, whether or not the predeterm ned_anmount of tine (for

exanpl eUPan ni pge by i hastbasseiersajuagealing siepas18iGif 44 hise toebrt<fin a
negative judgnent, the process returns to Step SI| and standby processing
is perforned mqtrepbb@thC&xepstEEr¢i812a wpdnsng fier iskeepr det &hmi ned
anount of tine; and, if the predeterm ned anount of tinme has passed w thout
recei vimgriheg nMdaext eanal sauthent that hoAushgrake8kGerkopi-inStrep iShl
results in an affirmative judgment), the process advances to Step S7 and

t he Can&&fﬁiﬂ? §£95@§§iﬂ9 is pesbopapdorkBusteaneehkriyng@nkhaasberhag
oper ati on

system of the mechanical parking lot 1.

{0102}

With the above-described control method, assuming that
the storage/removal door 12 is open and an unauthorized person
or another vehicle 2 enters the entry bay 5 when the user who
has been authenticated via the portable authentication medium
70 is not in the entry bay 5, the internal sensing sensor 21
detects this and emits the internal sensing signal SIG. 4.
Upon receiving the internal sensing signal SIG. 4, the main
control portion 41 judges whether or not the portable
authentication medium 70 has been authenticated in the
internal authentication area Bl (whether or not the internal
authentication signal SIG. 3 has been received). However,
because the authentication has obviously not been performed,
the unauthorized-person-intrusion warning processing is

executed after the reception of the internal sensing signal

SIG. 4 alone has continued for the predetermined amount of



On the other hand, if the judgnent result in Step Sl is an affirmative

judgnent, the process advances to Step S14, where the second external

aut henti cati on processing is executed; the process further advances to Step

S15 in which the first verification praocessing is perfornmed, and it is

j udged whet her or not the portable authentication medium 70 recogni zed

during eagh et tibagkir;stuexbernal vadbantiacatinos prrecassivgl (Step?) and

t he second external authentication processing (Step S14) is the sane. |If

this j UQgﬁag}geé%é%t 5BNa8heR5S18 ikthed cReGatiaMe dadamEntoarddle 10 QGRSS

advances to Step S16 in which an error is indicated, and the user is also

i nstruc . n r iRofr f tier nal t anel 14.
mﬁﬁghﬁﬂt%r%ﬂﬁ c%ﬁgtrg% L8211 Aol F Rl Q:otta'%fmt@f r%%n?)? (R 2

Then, er not fedet er m néd anount o or exanpl e,

m nute) has. passed is judged in Step $S17; if this results .in a negative

j udgnentt fﬁg E&géesé“ﬁegan?apég§988§sf§3£ﬁ&‘ﬁﬁe?&ﬁ&hdﬁ%ﬂﬁgé%%ssing i's
performed by repeating Steps S15, S16, and 817 for the predeterm ned anount
of ti meACEREIIPE LY he2pr BBOLEPRITHEGJaREHSC 0P PR e padsisd Sailtthout
receiving the external authentication signal SIG 1 (if Step 517 results in
an af fi praveveepudgrent)l leghe lpr ecdssings tidy andey twyStlep S7, where the
cancel ling processing is performed, thus cancelling the storing operation.

{0116) {(0103}On the other hand, if the judgnent result in Step S15 is an
affirmati ve judgnent, the process advances to Step S18 (nobves on to Fig.

10), where the deent9pen RBecpr @¢RSHoR alt L%EMHLE 1 SREUT intdllum e
st orage/renoval door 12 is automatically opened, or the open button is

a1 spl aypdofckhe0pacat el (displayaachaen 26, andihe starage/ianpwal door

12 is opened by the user pressing this open button. Next, after the user

finishes sto%hng or. renn¥in 2.1n SteQ'SIQ he/ she gets. out of
0

o) t%etve%iﬁle ecelv hé JInteina hsin

the vehl'BFB ARG PEtlr ASTEEOrhECATER™ i 1 F&iTS OF % He extBial® conttoi” hanel
14. In Step S20 that follows, whether or not the external authentication
signal Stenai $dGredei V88 By ifh&ORELR e HNTTHOD S iteh #AMi@5udged agai n.
If the judgnent result in this Step S20 is a negative judgnment, because
t hi s i ndPoares lede sabséate agfithengs &l siuglt @ rétregrenalr sadtsieifd ¢altd on ar ea
Al, the process advances to Step S21; an error is indicated, and the user
i s al sothssibudkedake risetbdr antdo 65he taeea dta tfimantlaodp ,t her extteerinidde cant r o
panel 14. {01171

the condition that the reception of the internal sensing

signal SIG. 4 continues for a predetermined amount of time

(for example, 3 minutes) or longer, and so that the user-

state-confirmation warning processing is also performed to

notify the management system of the mechanical parking lot 1.

Accordingly, for example, even 1if the official user loses

consciousness in the entry bay 5 or becomes unable to move for

some reason, a person outside can quickly become aware of the

situation and perform first-aid or the like.

{0104}

Next, the procedure for removing a vehicle parked in the

mechanical parking lot 1, as well as the control and operation



If the judgnment result in Step S20 is an affirmative judgnent, the process
advances to Step S22, where the third external authentication processing is
executed. Next, the 76 process advances to Step S23 in which the second
verification processing is perforned, @hd it is judged whether or not the
portabl e authentication nmedia 70 separately recognized in the first to

t hi rd exferhal mavhhentetabeohipgodessilngi(lSt éps d82,crSbed.andh822) are the
sanme. |If the judgnment result in Step 523 is a negative judgnment, the

processradyansgSpkocSHEReS2E, sWaehe bagn nefb@irs S giyndiccatied. ild #fihe jaudgnent
result in Step 523 is an affirmative judgnent, the process advances to Step

524 in whtehchhe chase bytigacl %ndM%H'c@iy%@eo%e%ﬁ%l%o%roa%eorké?do%@cﬁyl§Creen
56 of the external confrol panel 14, and, mhen t he user presses the close

button in ébgc?%?g §2Elcﬁ%tgkokhg%s €%|$ d e %dt% a§bhrgg%$%q¥ﬁval door 12

is started in e sub sequent Step 'S her Wt er or not

the exter aut hent L cat.i on_si naI I S pped being received is
j udged VﬁHgF%ﬁ Sﬁ?taégffS atte ?lGBrleQ% descr %)CP

{0105}

First, the user (driver of the electric vehicle 2E)
approaches the external control panel 14 (8). Then, the
authentication and the door-opening operation are performed at
the external control panel 14. Here, as with the procedure
for storing a vehicle, the first external authentication
processing is performed when the portable authentication
medium 70 carried by the user is brought into the external
authentication area Al; if the user is an officially
contracted user, on the condition that the user is in the
external authentication area Al, the operation of the external
control panel 14 is permitted; and the user retrieves the
pallet 31 by pressing the start-up button. At this time, the
main control portion 41 judges that the user is requesting to
remove a vehicle on the basis of the storage/removal records
stored in the user database 42; the pallet 31 loaded with the
corresponding electric vehicle 2E is retrieved to the entry
bay 5 (transport retrieval processing); and, during this time,
"retrieving" is displayed on the operation display screen 56

of the external control panel 14.



If this judgnment result in Step S27 is an affirmative judgnment, because the
user is not in the external authentication area A, the storage/renoval

door 12 is inmediately reopened in Step 328; in Step S29, an error is
indicated, and the user is also instrusted to return to the area in front
of the external control panel 14. In addition, if the judgnment result in
Step 3270186a negative judgnent, closing of the storage/renoval door 12 is
continued, and the closing is conpleted in Step S30, thus ending the

control . 77pNoethhahet Beocentii-al rbroRkSteps 224 <A 5230 aorstddddrs the
door-cl osi ng processing. {0119} As has been descri bed above, the

featureegéﬁgﬂ%§ GORLEAL s FEERA] g&oke%sﬁﬁgh%%bC%%ep%ﬁ&%&gvlqa i daytdat it

. S
i ncl udes t irst external authentication processing in which the portable

aut hentication.nmedium 70 carri.ed t he user .i S recqgnize n brought
into t hB 8XTErhaP 36?h8§??85?ﬁoﬁf§¥§at ,pﬁﬁ&§ﬁaﬁﬁh§%¥¥%§fﬂﬁg: he user; the
transport retrieval .processing in which a predetermned pallet 31 is

retri evedEbrifieVefiryehay 5250ATERECE0ARG 6N &Y PR Pirr %X (B nal

aut henti cati on processi ng has been conpl eted; the second external

aut hent tbat fondprbeasshag ithewhiight akrédichd ipal PaORBHAY d&raSuldd at t he
entry bay 5, the presence of the portable authentication nmedium70 is
recogni zedahnafhérexternalj udgtikent, i cakei enoakcea /Alerfoyraiedidor a2 i ted area
near the external control panel 14; first verification processing in which

it is judgedlawhebhey epenet,tbe paet abke authentiGatd @motedi as/0 separately
recogni zed in the first and second external authentication processing are

the Sanaisg9ggéap8 | pgePL %%%%&Bg Peswﬁgghskﬁ%e%t%%@9%&&@%@&9' door 12 is

opened, ont condition that th irst verification processing results in

an affirmative , judgnent:, thi ext ernal_ .aut hentication _processi in which
t he preggﬁgégg(k?ﬁ Vﬁgrpgﬁfe&auﬁﬁeﬁpfgggié %@gi&ﬁFfOFF%£§ﬁgm%£?gf%al

aut henti cation area , ,
open button (door-opening processing).

{0107}

Once the storage/removal door 12 is open, the user enters
the entry bay 5, disengages the charging cable connecting the
charging-cable connecting portion of the electric vehicle 2E
and the power receiver 35 of the pallet 31, and retracts it
into the vehicle (9). In the case in which this task is being
performed at the back side of the entry bay 5, because the
portable authentication medium 70 of the user is in the
internal authentication area Bl, the internal authentication
processing is performed, and, at the same time, the fact that
the user is inside the entry bay 5 is displayed on the
operation display screen 56 of the external control panel 14
(internal-presence display processing). Accordingly, even if

the next user who does not know the situation arrives while



78 Al is recognized again after the user conpletes storing/renoving a
vehi cl e; second verification processing in which it is judged whether or
not the portable authentication nmedia 70 recognized in the first, second,
and third external authentication procéssing are the same; and door-cl osing
processing in which the user is permtted to performthe door-closing

oper ati obneafithe exter nal peefibralinpganeke i4skowft ke seondidtiingn theat t he
second verification processing results in an affirmative judgnment, and that

the portahlgiayt beptiicati encmpdicumsiQel £ Rhkhengxkeragl sgutihentd cation
area Al until the storage/renoval door 12 is conpletely closed. {0120}

This co - t I n he .u a ri-gl I f.ormed the
gﬁgghbﬂg ?89 @H?Q ﬁ%g@ LY et €o %%%o@%gzg e g?g%@¥g% R T

user authentication to performa series of "tasks rel

storing/removing, a vehicle; safe operation.by, . preventing.the.entry by an
unautho??fganpégggnuﬁﬁﬁ gﬁgtﬁg vgﬁpcﬁgekggtﬁg%FegsfngFglfﬁbﬁ§mbreventing
t he storage/ renoval door 12,fron1bein%€closed in a_state_in which a person

remai nsCPRTY hB28ner HYbaPe5 iaad taer 8dGELTon GPP¢EMIePSOfe tidsks T assdei at ed
with the authentication operation and storing/renoving operation. {0121}
Next, ac€onaprokFenephodofernbthe faotbedeseri ba@ intrdveal ladeerttd ¢ddisen
processi ng and internal -presence display processing wll be described by
usi ng athtowchaagyeghemnvieh door 12 by operating the external control

panel 14.
{0108}

Next, the user gets into the electric vehicle 2E (10),
removes the electric vehicle 2E to stop it in front of the
storage/removal gateway 3 (1l1), gets out of the vehicle and
approaches the external control panel 14, and performs the
authentication and door-closing operation (12). Here, as with
the procedure for storing a vehicle, the third external
authentication processing and the second verification
processing are executed, and, on the condition that the second
veiification processing results in an affirmative Jjudgment,
the close button is displayed on the operation display screen
56 of the external control panel 14. The user closes the
storage/removal door 12 by pressing the close button. As with
the procedure for storing a vehicle, the condition at this
time is that the portable authentication medium 70 is in the
external authentication area Al until the storage/removal door

12 is completely closed.



79 Fig. 11. {0122) After the first verification processing is
conpleted in Step S15 descri bed by using the flowharts in Figs. 9 and 10,
and after the storage/renoval door 12 is opened by perform ng the
door - openi ng processing in Step 318, whether or not the internal

aut hentication signal SIG 3 is received by the main control portion 41 is
judged {¥A18Bép 335 shown in Fig. 11. If this judgnent result in Step 335 is
a negative judgnment, control is perforned so that the process returns to

Step S35 agaip, dandg kb,t heej udgrertakesult tie Stiea n33y icx ameaffirmtive
judgment, the process advances to Step S36 in which the internal

aut hent Leati-) PEOAESSH NGahs 18%Qcybed + BY PRIFUMNG thisk-du Ardlval

aut hentication processing, the operation of the internal control panel 19

by an unauth izeg. erson_is restricted.. {0123 . Next, t.he process
advancego?g g?eﬁn ég FﬁewﬁFSEaﬁﬁ anogF%alfﬁFéégnég é?g?ﬁ%%Fﬁ%ﬁbcessing i's
executed, and the fact that the user is inside the entry bay 5 and that the

. y
portabl€l8ﬁF ent] tSE ¢ o fredt tint T TROPRLPUE tRatehbPyUBEYy 5°P¥edi §pfayed on
the operation display screen 56 of the external control panel 14, as
descri bBdcabBdiE. oSubseqaéntbye/rRaoyedc oo radvammedsnco theep S38, where it
i's judged agai n whether or not the internal authentication signal SIG 3 is
recei vedtorage/removal door 12 is completely closed, and that an

unauthorized person sneaks into the entry bay 5 during this
time. As a matter of course, it is also impossible that, even
though the user who has completed the storage tasks is still
in the entry bay 5, the storage/removal door 12 is closed by
another user who does not know this. Accordingly, it is
possible to safely operate the mechanical parking lot 1.

Then, once the storage/removal door 12 is closed, the user
gets into the electric vehicle 2E again (13), and leaves the
mechanical parking lot 1 (14).

{0110}

Figs. 9 and 10 show flowcharts of the controcl method
according to this embodiment. This control program is stored
in the main control portion 41. In addition, for the most
part, this control program is identical for storing and
removing the vehicle 2.

{0111}
To describe the flow of this control in sequence, after

starting the control, first, in Step S1, it is judged whether



80 by the main control portion 41. If this judgnent result in Step S38 is
an affirmative judgnent, the process returns to Step S37, and Steps S37 and
S38 are repeated. In addition, if the judgnent result in Step 538 is a
negative judgnent, the process shifts i Step S20, and the above-descri bed

control is continued. {01241 Next, a control nethod of the
above- degcnbbedhunauirhabilzeduparsaicappooa ok Maitni7ng dqaradessing ted | be
described by using a flowhart shown in Fig. 12. 101251 First, after

the conpkel is ptauted. iwhet hee @&t@qhatlh%u%re%a@ats_@aﬁlarigaasmgnalarﬁ G 2
is received by the main control portion 41 is judged in Step S41. If this

J udgmengy, é%ﬁ UeOl.: tep géx't?rlﬁglaf gxlt%%%tt'l‘é%ﬂl dOMERL, 1t RE Pr acess

advances t ere i whet her or not the external
aut henti cati on

Then iFeFﬁ?é’eFﬁhgnghF PEAT £oTh Gt eB a3 s A nedht 08 UGRERE, the

process advances to Step S43, where it is judged whet her or not the
br odot oF RPHAA ARohiE S0P CEPme L( fr SeREApIE o3 INIEES) S PEESERS 11 this
results in an affirmative judgnent, the unauthorized-person-approach
war ni ngrprocesstagths é%éé@beéndnlétéﬁ S44 ant lpdd lewgitdg e herdedsintol . {01261
In addition, in all of the cases in which Step $41

the process advances to Step S2 in which the user ID is

verified by executing the first external authentication
processing, and the user authentication is performed 1f the
portable authentication medium 70 is a legitimate unit.
{0112}

In Step S3 that follows, the authentication input screen,
such as a numerical keypad or the like, is displayed on the
operation display screen 56 of the external control panel 14;
and the user performs the authentication operation by
inputting an identification number or by using the IC card in
the subsequent Step S4. Then in Step S5 that follows, at the
authentication verifying portion 46 of the main control
portion 41, it is judged whether or not the authentication
details input by the user match the authentication details in
the first external authentication processing in Step S2; an
error is indicated in Step S6 if the judgment result is a
negative judgment; and the cancelling processing is
subsequently performed in Step S7, thus cancelling the storing

operation.



81 results in a negative judgnent, Step S42 results in an affirmative
judgnent, and Step S43 results in a negative judgnent, control is perforned
so that the process returns to Step S41. By repeating the routine from
Steps S41 to S43 in this way, it is possible to prevent illegal intrusion
into the entry bay 5, burglary of a vehicle, vehicle theft, and so forth by
deterripgianyunaut hori zed person fromremaining in the vicinity of the
external control panel 14 and the storage/renoval door 12 for a long tine.

{01271 1Nexhgidieant fel tAet BadgRbnthecabave-desehed is an _
unaut hori zed- per son-intrusion warni ng processing and userstate-confirmation

. rson- i ntrusion vai H tate- conf
(or2a1 = P e O R R e RE S0ty o - et o 61 “Wot CRE 11t e nal

sensing signal SIG 4 is received the main control .portj.on.41 is judged
in Steptégl?g?thHB Fﬁ%gﬂﬁnﬁsrgéﬁP?¥VﬁgSPth 51 PE T8 M&gaive ¥ dgnent , t he
control that causes the process to return to Step S51 again is repeated. In
addi ti oBCreent he phdgRenexEesurt rANsEep B51els 14 & r idt i€ j udgnent,
the process advances to Step S52, where it is judged whether or not the

i nt er nabubaeheantcatepnSsi ghhk 8B6r Briessescéinged teyrttive ity cdorktor ol

portion 41. If this judgnent result in Step S52 is a negative judgnent, the
processsadyanagsthe ©Bbepanical parking lot 1. Accordingly, the

process advances to Step S10 in which the transport retrieval
processing is executed, and a predetermined pallet 31 is
transported to the entry bay 5.

{0114}

After the pallet 31 arrives, whether or not the external
authentication signal SIG. 1 is received by the main control
portion 41 is judged again in Step S11. If the judgment
result in Step S11 is a negative judgment, because this
indicates the absence of the user in the external
authentication area Al, an error is indicated in Step S12, and
the user is also instructed to return to the area in front of
the external control panel 14. Then, whether or not the
predetermined amount of time (for example, 1 minute) has
passed is judged in Step S13; if this results in a negative
judgment, the process returns to Step S11 and standby
processing is performed by repeating Steps S11, S12, and S13
for the predetermined amount of time; and, if the

predetermined amount of time has passed without receiving the



82 853, where the unauthorized-person-intrusion warning processing is
executed, thus ending the control. {0129} On the other hand, if the
judgnment result in Step 852 is an affirmative judgnment, the process
advances to Step S54, where it is judged whether or not the predeterm ned
anount of tine (for exanple, 3 mnutes) has passed. If this results in an
af fi rmatkverhatdgaenthentheatisen- stighe-1comG.r matiian swamisig preEadsss ng i S
executed in Step S55, thus ending the control. 10130} By perform ng

such cophr Qkrikhat$vBOgSHBRENnk , effhrcirveley spreMentc N tnatdordzegper son
who has not perfornmed authentication at the external control panel 14 from

intrUdiQHeiBgﬁcgmﬁiﬁgt§¥og%%s§ﬁﬁoiguﬁgk%%kﬁﬁd§ %ﬁ*réﬂéénégﬁif% H@ﬁ;h'
10131} n a case’in Ich”one Oor nore several users carrying portable
authentiﬁatlon nmedi a ZO arrive and are waiting while the first user is
per f or nPhg*the SBFF&5*8f storing/ removing operations |ike those descri bed
above, at the point in tinme at which these standby users approach the
external O¢bAtrol panel 14 and their portable authentication nedia 70 are
brought into the external authentication area Al, the authentication
verifyi ng poPhi bhe4ethadgbenghetiftethiehdselomeartdme suwsldr sirarsd aredudstiisng to
store vehicles or requesting to renove vehicles on the basis of the
aut hent knatfanrnatareatudogmentt heihe process advances to Step 514,
where the second external authentication processing is
executed; the process further advances to Step S15 in which
the first verification processing is performed, and it is
judged whether or not the portable authentication medium 70
recognized during each of the first external authentication
processing (Step S2) and the second external authentication
processing (Step S14) is the same. If this judgment result in
Step S15 is a negative judgment, the process advances to Step
S16 in which an error is indicated, and the user is also
instructed to return to the area in front of the external
control panel 14. Then, whether or not the predetermined
amount of time (for example, 1 minute) has passed is judged in
Step S17; i1if this results in a negative Jjudgment, the process
returns to Step S15 and the standby processing is performed by
repeating Steps S15, S16, and S17 for the predetermined amount
of time; and, i1f the predetermined amount of time has passed

without receiving the external authentication signal SIG. 1

(if Step S17 results in an affirmative judgment), the process



83 portabl e authentication nmedia 70 and the storage/renoval records stored
in the user database 42 connected to the main control portion 41, and thus
storage/renoval reservations (order determ nation) are nmade (reservation
processing). {0132} By executingXhis reservation processing, the
storage/renoval reservations are nmade for the standby users while the first
user i sagesfioes hg Shepstdy i ngetremoiengaapedatngnprokesefiome,isin the case
in which there are many standby users, it is possible to avoid confusion by

det er m gk AgotNedPr dBtis tankedueggavhbestbeahobpkirak iber. the individual
standby users, and to realize snooth operation of the mechanical parking
lot 1. 19138 In addition, after this reservation processing, while
the first user is storing/renoving a vehicle, rearrangi ng processing is

executed in i pallets, 31 .plann to tran rted.for, . the andby
users are re§$r§ﬂ%eakg3ra§an’bé? ?getﬁgggQFgﬁt%%%g%?bﬁg,Sﬁﬁppgéﬁtﬁ%ns from

which they are nost easily transported. {0134
anyafffrmatgve %udgment, Ehe procgss aévances to Step S18

(moves on to Fig. 10), where the door-opening processing is
executed. Specifically, the storage/removal door 12 is
automatically opened, or the open button is displayed on the
operation display screen 56, and the storage/removal door 12
is opened by the user pressing this open button. Next, after
the user finishes storing or removing the vehicle 2 in Step
S19, he/she gets out of the vehicle and returns to the area in
front of the external control panel 14. 1In Step S20 that
follows, whether or not the external authentication signal
SIG. 1 is received by the main control portion 41 is judged
again. If the judgment result in this Step S20 is a negative
judgment, because this indicates the absence of the user in
the external authentication area Al, the process advances to
Step S21; an error is indicated, and the user is also
instructed to return to the area in front of the external
control panel 14.
{0117}

If the judgment result in Step S20 is an affirmative
judgment, the process advances to Step S22, where the third

external authentication processing is executed. Next, the



By executing this rearranging processing while the first user is
storing/renoving a vehicle, the pallets 31 to be transported for the
standby users are rearranged so as to be in locations fromwhich they are
nost easily transported. For 84 exanple, in the case of a nechani cal
parking lot using a nultistory circulation systemor a parallel entry

syst em pdesesisbedvhates, tpakblkeps s33 phanhedht ahke skcansipartrad ifcert itdme

i ndi vi dual standby users can be rearranged to the nost efficient positions

(or der)p96céQ§Yn§a_@ste@@_&S%ﬁt_e69 the YiChRi Hyiaekdt M caseendimg/deserndi ng
pat hway 26. Accordingly, it is possible to considerably reduce the tine

require orj.nglrenmpving. t bseq i - il S
possi bl O%EE?Z%u%gggﬁﬁgg?égggntgggzgazgoggg%éé%%fﬁL§Fﬁ§%§€%?#§gf%gﬁ%@ing
operati t he aboveﬂdesc%gbed r§§ervation

Ph5=Bntior B Fangi A BrOcBUSRG ar P 68 GECoP Dd by ISR 2
P{S&EaZrt shgmnrin Fig. 14, 103361 _ | , o
S14, and S522) are the same. If the judgment result in Step
S23 is a negative judgment, the process advances to Step SZ21,
where an error is indicated. If the judgment result in Step
S23 is an affirmative judgment, the process advances to Step
S24 in which the close button is displayed on the operation
display screen 56 of the external contrcl panel 14, and, when
the user presses the close button in the Step S25 that
follows, closing of the storage/removal door 12 is started in
the subsequent Step S26. Together with this, whether or not
the external authentication signal SIG. 1 has stopped being
received is judged in Step S27.
{0118}

If this judgment result in Step $S27 is an affirmative
judgment, because the user is not in the external
authentication area Al, the storage/removal door 12 is
immediately reopened in Step S28; in Step S29, an error is
indicated, and the user is also instructed to return to the
area in front of the external control panel 14. In addition,
if the judgment result in Step S27 is a negative judgment,

closing of the storage/removal door 12 is continued, and the

closing is completed in Step S30, thus ending the control.



First, after starting the control, whether or not the storing/renoving
operation is in progress is judged in Step S61. If the judgnent result in
Step S61 is a negative judgnent, that is, if the storing/renoving operation
is not being perfornmed, the control that causes the process to return to
Step S61 again is repeated. In addition, if the judgnent result in Step S61
is an afidtemahbvethadgordtolt Babmi stepb the sbosBogresvvitngeepehat i on is
in progress, the process advances to Step S62, and it is judged whether or
not theagofscgoggﬁgp%kggeggih e external authentication signal SIG 1 due
85 to the entry of the portable authentication nedium 70 carried by the
standby{yfgg}into the external authentication area Al. If this judgnent
result In ep S62 is a negative judgnent, the process returns to Step S61,

and Steps S6 nd S62 are repeated thereafter.. In addition, if the judgnent
fesult Tn SUAP B85 PEcAnaFFrrRRE 80T HghbRt Foa T Sle i aarAREEs o St op
S63 in which the reservation processing i s executed, and the process

furt hermabibafces EbesrephaBicrh RAFEARENOFear FENGTRG proddsdiufgs $he
executed, thus ending the control. 01371 [ Second Enbodi nent ] Fig. 15
is a plahryt eexdéraaheehbhevalicpaiknngrboesshog ag ahdetondicepoadiomdst of
the present invention. This mechanical parking |ot 91 uses a parallel entry
syst em gonent yckndwn inadiha el abediant byi nhehuekrt we ertognbaysl 5A and 53
are connected in the front-to-back direction where a storage/renoval door

12A is phovigedughtaintor age/ eaepyakigatewayit3faeh ohherbront- sikd@sentry bay
5A and a storage/renoval door 123 is provided at a storage/renoval gateway

33 of tQ@tQ%f;giéw@n gféﬁx Bay 5B A %@th%;%r%org%%@;aqd ir%c.fe%gmg,c&hsi de

entry bay r-reno t herefrom passes through t ront-si entry bay
oA 2 L PecReg P dsa LA pETILRl spRleneK SO (atonaseiremmal, day 122
5, on the condition that the first external authentication
processing has been completed; the second external
authentication processing in which, after the pallet 31 has
arrived at the entry bay 5, the presence of the portable
authentication medium 70 is recognized in the external
authentication area Al formed in a limited area near the
external control panel 14; first verification processing in
which it is judged whether or not the portable authentication
media 70 separately recognized in the first and second
external authentication processing are the same; door-opening
processing in which the storage/removal door 12 is opened, on
the condition that the first verification processing results
in an affirmative judgment; third external authentication
processing in which the presence of the portable

authentication medium 70 in the external authentication area



86 In the vicinity of the storage/renoval door 12A, on the outside
thereof, an external control panel 14 for perform ng the user

aut henti cati on operation, the start-up operation of the nechanical parking
| ot 91, the opening/closing operation ™ the storage/renoval doors 12A and
12B, and so forth is provided, and an external -authentication-area antenna
61 builali hsorthbgnéxkdr naghicontfrrelr parelisk4 foorps edresext er na
authentication area Al in alimted area in the vicinity (near the front

side) ofktbhengxkemBalngont kehipargl stdonbUriheriRae.ican pdRigwingeansi ng
sensor 17 provided in the vicinity of and above the storage/renoval door

12A forpian ext exnal,sensiAg aLeach2 arera predetanninad.anaafaay, the

front side of the external control panel 14 and the storage/rennval gat eway
3A {0139 n_additi.on ternal_.control pan 198, qas wel |
as |nternéﬁasg%sfﬁﬁo Qﬁéggslﬁlﬁﬁanglffé rare Gondv’ uaFIy pré%?ﬁ%%llns de

t he entrx E gs 5A and 58; an |nternalagﬁhent|cat|on area antenna 66A built
into t ha%FAeE Fhﬁ?t&8ﬁtP6Pcﬁéﬁépglgﬂef5 s SERSI n & &A° Ot i%¢ation area

81, an internal -authentication-area antenna 668 built into the internal
cont rol Ppafersing f8ribigh Cheeksglr gt kesmiitasidok capes fQrm the idacginal
sensi ng sensor 21A forns an internal sensing area 32, and the internal
sensi ngcsensop 208rhdrinme an itheeemdkrsedsicogtamdap@2el 14, on the

condition that the second verification processing results in
an affirmative judgment, and that the portable authentication
medium 70 is in the external authentication area Al until the
storage/removal door 12 is completely closed.

{0120}

This control method enables only the user who has
originally performed the user authentication to perform a
series of tasks related to storing/removing a vehicle; a safe
operation by preventing the entry by an unauthorized person
and another vehicle, as well as by reliably preventing the
storage/removal door 12 from being closed in a state in which
a person remains in the entry bay 5; and a reduction of
cumbersome tasks associated with the authentication operation
and storing/removing operation.

{0121}

Next, a control method for the above-described internal

authentication processing and internal-presence display

processing will be described by using a flowchart shown in



87 {0140} The rel ati onship between the sizes of the internal

aut hentication areas 31 and C and those of the internal sensing areas 32
and 02 is the sane as the rel ationship between the size of the internal

aut hentication area 31 and that of the&dnternal sensing area 82 in the
mechani cal parking lot 1 of the first enbodi nent; however, it may be
changedrag. needed. Furthernore, pallets 31 are transported into the

i ndi vidual entry bays 5A and 53. In this way, aside fromthe fact that the
two entiyibays 5A and 58 are connected in the front-to-back direction, the
configuration is the sane as that of the mechanical parking lot 1 of t he

first embodigent, fnuses,Ciriues) earnies aopactable Authapiiaald o, medi um

70 in which authentication informtion ic tothe use I msel f/ hersel f

by the GEEP P by GRGRLPHL BVt HE BW o5 s ey <ot g o A e

external -aut hentication-area antenna 61 detects this, the

ext er naPRAut hEREi EAEI BhOAPES/ ARTENAL 6P enilts 1&n CBRREh &Y ARAH&GTI P4 i on
signal SIG 1 on the basis of the user-specific authentication information
stored thetf#eopoprabliagaptrheasiséani én FeEdioumlBo, wined hetre arain® tcdriter ol
portion 41 receives this external authentication signal SIG 1. In

addi ti obntahealaapehsoniontaovebighelestiér.s 3t e extoerivald by the main

control portion 41 is judged in Step S35 shown in Fig. 11. If
this judgment result in Step S35 is a negative judgment,
control is performed so that the process returns to Step S35
again, and, if the judgment result in Step S35 is an
affirmative judgment, the process advances to Step S36 in
which the internal authentication processing is executed. By
performing this internal authentication processing, the
operation of the internal control panel 19 by an unauthorized
person is restricted.

{0123}

Next, the process advances to Step 337 in which the
internal-presence display processing is executed, and the fact
that the user is inside the entry bay 5 and that the portable
authentication medium 70 is inside the entry bay 5 is
displayed on the operation display screen 56 of the external
control panel 14, as described above. Subsequently, the
process advances to Step S$538, where it is judged again whether

or not the internal authentication signal SIG. 3 is received



88 sensing area A2, the external sensing sensor 17 detects this and emts
an external sensing signal SIG 2 to the main control portion 41.

Furt hernore, when the portabl e authentication nedium70 is brought into the
internal authentication area Bl in the®ntry bay 5A, the

i nternal aut henti cati on-area antenna 66A detects this and emts an internal
aut hent bgathenmaignabn8irGl porAddint iddnal [y, tiwhenjadpersonresudtvehi cl e
enters the internal sensing area 82 in the entry bay 5A, the internal

sensi ngssepseng21A dat egtrs riBics vand weiies tan @xt @ritdle senNS NG s gnal SIG 4
to the main control portion 41. Simlarly, when the portable authentication

medi um 59%85%9%% iS[ﬁte%est heqi nher rals aythenijLatd on aneaqd cignt hgrentry

bay 53, t I nt ernal -aut henti cati on-area antenna 668 detects this and emts

an interpal .authentication signal Sl 5.. Ln _addi.t.i_on,. n rson or a
vehi ol c-Bat SLOTREY AEeria ThonteRy Safed st iRt Bnthy i sh Y The
internal sensing sensor 218 detects this and emts an external sensin
si gnal BF&CeESt §Nthé Smiion SE6RL P p'pﬁppi5ﬁe4fbﬂﬁfﬁﬁﬁscr£%64'ﬁﬂ??ﬁélﬂﬁ of
control perfornmed by the main control portion 41 upon receiving the inputs
of the Fadt¥ndagdl signals SIGs. 1 to 6 described above are, for the nost
part, the sanme as those in the nechanical parking lot 1 of the first

enbodi mgAt24However, because the two entry bays 5A and 58 are provided, by
using two types of internal authentication 89 signals, SIG 3 and SIG 5,
and two typegeg@t,i at eohalrcsensitngdsiognalts, 2Hdwe -4datdi9<@d 6, whether or

not a user is in the entry bay 5A or 58 can be determ ned separately.
unauthorized-person-approach warning processing will be
described by using a flowchart shown in Fig. 12.
{0125}

First, after the control is started, whether or not the
external sensing signal SIG. 2 is received by the main control
portion 41 is judged in Step S41. If this judgment result in
Step S41 is an affirmative judgment, the process advances to
Step S42, where it is judged whether or not the external
authentication signal SIG. 1 is received by the main control
portion 41. Then, if this judgment result in Step S42 is a
negative judgment, the process advances to Step S43, where it
is judged whether or not the predetermined amount of time (for
example, 3 minutes) has passed. If this results in an
affirmative judgment, the unauthorized-person-approach warning
processing is executed in Step S44, thus ending the control.

{0126}

In addition, in all of the cases in which Step S41



{0143} When storing/renoving a vehicle in/fromthe nechanical parking
| ot 91, a user (driver) approaches the external control panel 14, the
portabl e aut hentication nmedium 70 carried by the user and brought into the
external authentication area Al at thiss tinme is recogni zed by the

ext ernal -aut henti cati on-area antenna 61, and thus user authentication is
perfornedsuAtshongh aecpredeterntpadnpal betp3$4iRs reetuniteveach afit er this user
aut hentication, in the case in which this retrieved pallet 31 is

transpogfed-hoctbe ﬂﬁ?gheﬁkﬁeaﬁﬂtéie ay43Are@nhY st he far oRlg=siide

storage/ renoval door A is opened. {0144} However, in the case in
whi ch tk Lev et .31 i spar t h -Si r ay 5B
t he froﬂ?qéﬁ%ététggggg%?e%%véﬁkgggﬁg?z%8a%§g5hgh%a§%?§%%§§g%%%%g%?%éﬁnzal

door 12B bot re ened, and a vehicle. passes_through e fr -side entry
bay 5A CHOBNEAE - ¢ HO DHRCRT AT cris o  Ga B8 BFST o EaPE Sher EPy 54T TRt he
case in which the front-side storage/renoval _door ' 12A and the back-side

st or ageFReFOVAY  dbbr 132B08FéPBEt hOopEREENEN L1LHES Atay N e Wpéhildte itSst or ed
in the back-side entry bay 58, and the driver of this vehicle 90 perforns
a char gengryaskyob, t herpilkeyaptt hevbadklsi deedfictlise tdmtity by 5®, it is
difficult to check the back side of the entry bay 58 through the

st or agefoetnvaly deoerit2Agf samihhetewtrériedr peltereoff.robe cause namd Hirs, in the
related art, there has been a possibility that the storage/renoval doors

12A andii@2yarengtosed whtheutcrae0gebaichglt henpnesance Oftra person in the
back side of the entry bay 5B.

storage/removal door 12 for a long time.

{0127}

Next, a control method of the above-described
unauthorized-person-intrusion warning processing and user-
state-confirmation warning processing will be described by
using a flowchart in Fig. 13.

{0128}

First, after starting the control, whether or not the
internal sensing signal SIG. 4 is received by the main control
portion 41 is judged in Step S51. If the judgment result in
Step S51 is a negative judgment, the control that causes the
process to return to Step S51 again is repeated. In addition,
if the judgment result in Step S51 is an affirmative judgment,
the process advances to Step S$52, where it is judged whether
or not the internal authentication signal SIG. 3 is received

by the main control portion 41. TIf this judgment result in

Step S52 is a negative judgment, the process advances to Step



{01451 Wth the configuration of this nechanical parking |ot 91,

i nside the individual entry bay 5A and the entry bay 5B, the internal
sensing sensors 21A and 218, as well as the internal authentication-area
ant ennas 66A and 668 are provided, int& nal sensing sensors 21A and 218
formthe internal sensing areas 22 and 02, and the

i nt er nab5ayt haatrecahkonnanea cantzedras reoA -dmd roG8 drormmdrheng nt er nal

aut hentication areas Bl and C; therefore, even if there is a user who is

per f or nhpgcasehaggiBgekaskten,t haus keding ded herentgly, bay 5B at the back
side thereof where it is difficult to be seen, this user is reliably

recogni%@g2@¥ the main control portion 41; and, by doing so, it is possible

to prevent a’ person being left inside the entry bay 5A or 58 from bei ng

over | ooked, gndthhus
parki

it is _possible ta realize a safe .operati f. the

mechani cal § Phbes1 PapBTad [ DU EREG FeRL T 91 TP HHRs 16 and
17 are plan views of a nmechanical parking | ot showing a third enbodi nent of
the presBneffAvBAELER. JBAGMEDS s hdis PERE SEon Ay F S ot B f° 19H < Hechani cal
parking lot 101, as well as the procedure for storing a vehicle, and Fig.
17 simi Wheky shows Uhegpdowdglihert o mnevp\hheg Rrsslefeiingined |amquiits of
mechani cal parking lot 101, two entry bays 5L and 5R are arranged
si de- byt sinde,(farstanagékr, edovahnudes) b2ls psspreoli déd ahia stewvdge/ nenoval
gateway 3L of the first entry bay 5L, and a storage/rempval door 12Ris
provi dednat raisharage/ Feamwahtgateway s3R-ft dithe weeanthLantdry Wwanh 9

processing is executed in Step S55, thus ending the control.

{0130}

By performing such control, it is possible to effectively
prevent an unauthorized person who has not performed
authentication at the external control panel 14 from intruding
into the entry bay 5 to burglarize a vehicle, and so forth.
{0131}

In a case in which one or more several users carrying
portable authentication media 70 arrive and are waiting while
the first user is performing the series of storing/removing
operations like those described above, at the point in time at
which these standby users approach the external control panel
14 and their portable authentication media 70 are brought into
the external authentication area Al, the authentication
verifying portion 46 judges whether these standby users are

requesting to store vehicles or requesting to remove vehicles

on the basis of the authentication information in their



{0147} In the vicinity of the storage/renoval door 12L, on the
outside thereof, an external control panel 14L for perform ng the user

aut henti cati on operation, the start-up operation of the nechanical parking
| ot 101, the opening/closing operatio3®f the storage/renoval door 12L, and
so forth is provided, and an external -authentication-area antenna 61L built
into thpsrexbeenalthentioektpanehedi4dk f/or amdanhexiseoralgexutdietdlcat i on area
AL in alimted area in the vicinity (near the front side) of the external

control rpapels14torShini hathy, usBrt BEt¥beisR By ebnhReteloiageLmmval door
12R, on the outside thereof, an external control panel 14R for perform ng

the useg HEE?S ﬁb?ﬁ&bﬁ”4?pe ?B‘QﬂustQ%o%%%rVr%Ro%%ﬁr%%%%&v%&q&ﬂ%;”ECha”'Ca'

parking e openin cI03|ng tion of the storage/renoval door
ext er nal - aut henti.cat.i on- ar ea

12R, f
ant enna (838 buPFreF it BoEhPE T ere B AT CconEror Baner DIRCFOE A ext er na

authentication area ARin a limted area in the vicinity (near the front

si de) ot OtRélext ernal control panel 14R {01481 For exanpl e, when a
user enters the external authentication area AR, a portable authentication
medi um 70 caByiedcbytine tbés irssesvefnrioredripgesiéng, the

ext ernal aut henticati on-area antenna 61R, the external -authenticationarea
ant ennastdRagay rsmaveénmptecaubhepnhiscatteonasiegialr Shé staonittvherseass s of the
aut hentication information specific to the portable authentication nedi um

70 to tieimai pheontret Pekki 98 Atrrbheiuger hkDsits rV el /fiegdvathan
aut hentication verifying portion 46 (see Fig. 5) of the main control

portion,gl that,has,recebygd thi %hee@g%@ 24l DRNLhCakion $ndlasl G 1. and

t he user aut hentication s autonati cal performed 1 f the user I's an

of 161 a |, 69t (3680 Y5t .o LN, TEChaNLCal, PALKLNG L8t 401

determining the order, to reduce authentication time for the
individual standby users, and to realize smooth operation of
the mechanical parking lot 1.

{0133}

In addition, after this reservation processing, while the
first user is storing/removing a vehicle, rearranging
processing is executed in which pallets 31 planned to be
transported for the standby users are rearranged so as to be,
to the extent possible, in positions from which they are most
easily transported.

{0134}

By executing this rearranging processing while the first
user is storing/removing a vehicle, the pallets 31 to be
transported for the standby users are rearranged so as to be

in locations from which they are most easily transported. For



{0149} In addition, internal control panels 19L and 19R are
individually provided inside the entry bays 5L and 5R, and they

i ndi vidual Iy have internal -authentication-area antennas 66L and 66R built
therei nto. These internal -authenticatisdnarea antennas 66L and 66R form
internal authentication areas BL and BR inside the entry bays 5L and 5R

93 {0158)ample, Fortexanpke, ofthenmachser cent ers ktihe ilpterusdngaut henti cati on
area BR, the portable authentication nmedium 70 carried by the user is

recogni gedtbytbhe bntennakavhheptieat benaapeaaantenaa tdeRsyishen,
i nternal -aut henticati onarea antenna 66R emts an internal authentication

si gnal §é&rﬁbga. FLQ@eQ?ShééﬁfetguglﬂegtlgﬁﬂEbo,@oi RO mRLIseR FRECIHILC iR the
portabl e aut henti cation ium 70 to the main control portion 41, the user
IDis veriified at the t henti cation, verifyin rtion, 46 (see Fig. 5) of
the mal FPQOREPBT L por EPaRY A Ehet CRas PFecEryed s HnEbinEP SBut hent o

hi's T'nt'ernal” "aut henti cati on
signal SIG 3, and the user authentication is automatically perforned if

the usePtf&CAAbf PPELAEPYScAREFEEY eBLUSEFYoF A hESBONENT &4l king | ot

101. In addition, the presence of the user in the entry bay 5Ris
recogni edin{oys5ef the ascending/descending pathway 26. Accordingly,

it is possible to considerably reduce the time required for
storing/removing the subsequent vehicle, and thus, it is
possible to reduce cumbersome tasks associated with the
storing/removing operation.

{0135}

A control method of the above-described reservation
processing and rearranging processing will be described by
using a flowchart shown in Fig. 14.

{0136}

First, after starting the control, whether or not the
storing/removing operation is in progress is judged in Step
S61. If the judgment result in Step S61 is a negative
judgment, that is, if the storing/removing operation is not
being performed, the control that causes the process to return
to Step S61 again is repeated. In addition, if the judgment
result in Step S61 is an affirmative judgment, that is, if the
storing/removing operation is in progress, the process
advances to Step S62, and it is judged whether or not there is

a reception of the external authentication signal SIG. 1 due



In addition, as shown in Fig. 16, a renote authentication area antenna 106
(renmpte-authentication-area formng neans) is provided at a storage pat hway
105 that serves as an entrance to the nechanical parking ot 101 and that
is separated fromthe storage/renoval ggateways 3L and 3R, and this renote
aut hentication area antenna 106 fornms a renote authentication area D1 over
the stotagenhpathvay 305thAl bovehbckesutbebe ishariet imrdiins 7MEChaniical
parking lot 101 pass through the storage pathway 105, and all vehicles pass
thr OUghb%hghéeg@&ﬁdb?“uéHEhQHTtbC%hb()@_x%%%%a@l adthlehat Litney, Mhen ajvehicle
passes through the renote authentication area D1, the portable

aut henti-cat med] 0 ied b e er. .(dri .S, I i.zed by the
emt o it At arrianG sEhn Ana  ThE StRe ool Cabthant Car oG ar oa
antenna, 106 emts a renote authenti ion_signal SI 7 on the basis of
Ut hont 28t PERCF RF of FARFDR SHeGFFPc SBb- ¢ RECpULERS: & ShueRend Catiian medi um
70 to the main control portion 41, the user IDis verified at the.

aut hent r@aﬁﬁ‘éﬁdvéhﬁwﬁgeﬁor tTonedditsee A §. tBy drdgREeNFmiRSESAt LBl
portion 41 that has received this renote authentication signal SIG 7, and
t he useftapt AeAt icathonfifsraatamat cdbhgnper torempd oicke sishedyserceiss tan
officially contracted user of the mechanical parking |lot 101. {0152}

On the stbprsbandn asishowhei meBegvaliopnapremesali nvwaiitsi Rgacwamdl,0&nds
provi ded adjacent to the nechanical parking ot 101, and a renote

aut hent { gat pepcasgearapt gopraa&i@nteembeaythentigscati ep~amneanor m ng neans)
provi ded inside thereof forns a renpte authentication area D2 inside the
renoval i.tLhg: rQo S en d r al i.ti-ng room
108 1 n BraerePaL bR e o R e R e e ron ar ea
02; by gﬁigg so, the portable authentication nedium 70 carried by the user
is recoghiZ&d by the renote authentication area antenna 110, the renote

aut hentication area antenna 110 enmits a renpte authentication
Second Embodiment]

Fig. 15 is a plan view of a mechanical parking lot
showing a second embodiment of the present invention. This
mechanical parking lot 91 uses a parallel entry system
commonly known in the related art, in which two entry bays 5A
and 5B are connected in the front-to-back direction where a
storage/removal door 12A is provided at a storage/removal
gateway 3A of the front-side entry bay 5A and a
storage/removal door 12B is provided at a storage/removal
gateway 3B of the back-side entry bay 5B. A vehicle to be
stored in the back-side entry bay 5B or removed therefrom
passes through the front-side entry bay 5A and the back-side
storage/removal gateway 3B (storage/removal door 12B) to enter
the entry bay 5B or to exit therefrom.

{0138}



95 signal SIG 8 on the basis of authentication information specific to the
portabl e authentication medium70 to the main control portion 41, the user
IDis verified at the authentication verifying portion 46 (see Fig. 5) of
the main control portion 41 that has rgreived this renpote authentication
signal SIG 8, and the user authentication is automatically perforned if

the user is an ehéi Gi‘Lé'ihYthBEr@ﬁbe@ttb&@@eQEeEnb@aIIE@b@m aaln, pamkitmg | ot
101. Then, the operation that automatically transports a pallet 31 Ioaded

with a BﬁEQEB@rﬁhQEQo¥ehhﬁ'@xE@rEQ§ %BB&Xo@a%a%@loﬁ458dﬁSﬁ@fﬂaﬁﬁim

waiting tine required untr the vehicle can be renoved is displayed inside

t he re val ma%tgggﬁ 8.0 %gggargn,Fg@egt%?§1§%§q$k§£ﬂh$§pCﬂelIet 31

will ?ve g5 ornatPBn I he procedure

of storrng a vehicle_ in the me han arkrn | ot, 101 .conf d b
as vel | CAS eeﬁbﬁarcahdpaﬁéraﬂ.i P e SR PG R 0T w || be

descri bed bel ow. The storing procedure is shown by nunbers (1) to (8) in
Fig. 160fNohe charaghéremozagasecrs wharcRnthe APehiedice St H5&tdt drfed i s an
el ectric vehicle 2E that requires charging of a vehicle-installed battery
gE;I bepdestdebedanf{l0db42xEerst ] -bhéhesérn cadriioverrefa thd egingctali duidhi cl e
into this external control panel 14 forms an external
authentication area Al in a limited area in the vicinity (near
the front side) of the external control panel 14.
Furthermore, an external sensing sensor 17 provided in the
vicinity of and above the storage/removal door 12A forms an
external sensing area A2 over a predetermined area near the
front side of the external control panel 14 and the
storage/removal gateway 3A.
{0139}

In addition, internal control panels 19A and 19B, as well
as internal sensing sensors 21A and 21B are individually
provided inside the entry bays 5A and 5B; an internal-
authentication-area antenna 66A built into the internal
control panel 19A forms an internal authentication area Bl, an
internal-authentication-area antenna 66B built into the
internal control panel 19B forms an internal authentication
area Cl, the internal sensing sensor 21A forms an internal

sensing area B2, and the internal sensing sensor 21B forms an

internal sensing area C2.



enters the mechanical parking lot 101 by passing through the 96 storage
pathway 105 (1). At this time, when the electric vehicle 2E passes through
the renote authentication area D1, the portable authentication nedium 70
carried by the user is recognized by tgwe renote authentication area antenna
106, the renote authentication area antenna 106 emts a renote

aut hent igagpon signal SIG 7 on the basis of authentication information
specific to the portabl e authentication nedium70 to the main control

portion 41, and theauseh AUbhBatl.catl ofd $:auLomal ikeRl Iphpanfar red. The

mai n control portion 41 c s for vacant spaces in the nechanical parking
| ot 101 d instructs_the user _t to the stor /re I teway 3L or
3R via gugggpgégfﬁéﬁﬁvﬁfeﬁﬁt%&a?néu% iﬁaddﬁgpSgycﬁﬂg¥miﬁgﬁ%¥xgg‘the like.
For exanpl e, the user _who has been instructed to go to the storage/renoval
gat enaySSRS$PEperERE BrelPfi E2veRi &P ?Emena§r5ﬁﬁ Jieorte el remova
gateway 3R (storage/renoval door 12R); if there is any passenger, allows

t he paskehgeent bhgetisgt o6f thike lnskireled; s tilsatdsdy afiga orls;2nghd
retracts the antenna (2). {0155} On the other hand, (when there is no
user intheontfpehtoinicrgnihie seheriinggklrernd2nd nopéreatriearnartie Irgdar koiorit r ol
portion 41 starts the operation that transports a vacant pallet 31 provided

with a pewen pecehverid3btt embbaierhty bawcsRW titoutawaid idrgdgad tde

electric vehicle 2E to arrive in front of the storage/renoval gateway 3R

When thﬁé@dga.a B3ffhermore, pallets 31 are transported into the
individual entry bays 5A and 5B. In this way, aside from the
fact that the two entry bays 5A and 5B are connected in the
front-to-back direction, the configuration is the same as that
of the mechanical parking lot 1 of the first embodiment. A
user (driver) carries a portable authentication medium 70 in
which authentication information specific to the user
himself/herself is stored.
{0141}

When the portable authentication medium 70 carried by the
user 1s brought into the external authentication area Al, the
external-authentication-area antenna 61 detects this, the
external-authentication-area antenna 61 emits an external
authentication signal SIG. 1 on the basis of the user-specific
authentication information stored in the portable
authentication medium 70, and the main control portion 41
recelives this external authentication signal SIG. 1. In

addition, when a person or a vehicle enters the external



97 in front performng the storing/renoving operation, the reservation
processi ng and the rearrangi ng processing described in the first enbodi nent
are executed, thus reducing the anmount of time required for the next
storing operation. The fact that the wé&hicle to be stored is an electric
vehicle 2E that requires charging of the vehicle-installed battery becones
cl ear atetbenpoantaab2whibh theeporfabEkesauthernisoat ildndesdicium ZOisf t he
user is recogni zed by the renote authentication area antenna 106, and this
i nformedh@nemst&ransekttedal ostheingi Bigaalr gcpont iten thd. ma@h561

Next, the user gets out of the electric vehicle 2E and approaches the

ext er naloGons [ obopansh 1. (3. Quring:d 2).ia0d (3 deserpbed above, when the

portabl e aut hentication medium 70 carried by the user is brought into the

ext er nal hent | ion_ar , . th nal.-au Nt i i.oR- area antenna
61R rec%%ﬁ#é%gl%??%éﬁemgg gﬁnﬁﬁ{éét§5§p§§gt?gﬁgaﬁgg %hﬁ%%h%QGIR emts an
external authentication signal . S 1, the user IDis verified.at the

aut hent P RERPBRLGRF £ #)i AGSPoPLi o ABS( SBEEI §3T5PRef T IREERESA r ol
portion 41 that has received this external authentication signal SIG 1,
and t heauseenbuchbheNcarfenanseperf 6pfredeit£CtRe thdér 2Nl §RLIGFf P& al |y
contracted user of the nechanical parking lot 1. {0157} In the case in
whi ch thetexbtelnalithethénticati engapéaSAR. 98 Additionally, when a

person or a vehicle enters the internal sensing area B2 in the
entry bay 5A, the internal sensing sensor 21A detects this and
emits an external sensing signal SIG. 4 to the main control
portion 41. Similarly, when the portable authentication
medium 70 i1s brought into the internal authentication area Cl
in the entry bay 5B, the internal-authentication-area antenna
66B detects this and emits an internal authentication signal
SIG. 5. In addition, when a person or a vehicle enters the
internal sensing area C2 in the entry bay 5B, the internal
sensing sensor 21B detects this and emits an external sensing
signal SIG. 6 to the main control portion 41.

{0142}

The details of control performed by the main control
portion 41 upon receiving the inputs of the individual signals
SIGs. 1 to 6 described above are, for the most part, the same
as those in the mechanical parking lot 1 of the first
embodiment. However, because the two entry bays 5A and 5B are

provided, by using two types of internal authentication



is formed | arge enough to cover also the driver's seat of the vehicle 2,
the user authentication can be perfornmed without requiring the user to get
out of the vehicle 2, and, in addition to this, as described later, by
making it possible to operate the exteromal control panel 14R fromthe
vehicle by adding a renote controller function to the portable

aut hent s cahh 08, NnedEUM 7@ndt Ee- consHAtNgwbaskpek @et tinte oWt efertheigvehi cl e
can be elimnated and conveni ence can be enhanced. {01581 Then, the

user iscpgtiiliedrto @penat arbhecoxt,apnakcont hok panele 148 100 die

condi tion IS user authentication has been conpleted and the main
control rtion 4% is_continui to.receive th rnal authentication
si gnal %ﬁﬁfylpa§p %i?%cgﬁlﬁ?nfgg gﬁgﬁﬁpé?e§nsgg€%é%%%€3tion i nput screen,
such as a nunerical keypad or the like, is displayed on the operation
di spl ay!4¢f@én (not shown) of the external control panel 14R by the liquid
crystal system and a text display on the operation display screen and
audi o from tWeenoatispéakéreprErpy BhEchder et ngérPsy mhehaesiamdmdlcat i on
operation by inputting the identification nunber via the nunerical keypad,
or by tpaching aospeétiak hE€ecardragairnstpphleakCecartder eaxdernall0159} When
the user perforns the authentication operation at 99

control panel 14, the portable authentication medium 70

carried by the user and brought into the external

authentication area Al at this time is recognized by the

external-authentication—-area antenna 61, and thus user

authentication is performed. Although a predetermined pallet

31 is retrieved after this user authentication, in the case in

which this retrieved pallet 31 is transported to the front-

side entry bay 5A, only the front-side storage/removal door

12A is opened.

{0144}

However, in the case in which the retrieved pallet 31 is
transported to the back-side entry bay 5B, the front-side
storage/removal door 12A and the back-side storage/removal
door 12B both are opened, and a vehicle passes through the
front-side entry bay 5A to enter the back-side entry bay 5B or
to exit therefrom. In the case in which the front-side
storage/removal door 12A and the back-side storage/removal

door 12B are both opened in this way, the vehicle is stored in

the back-side entry bay 5B, and the driver of this vehicle



t he external control panel 14R, user authentication is perfornmed again at
the authentication verifying portion 46 of the nmain control portion 41. At
this time, if the details of authentication input by the user are not
correct, an error is indicated by textoodi splay or audio, the storing
operation by this user is cancelled, and the storing/renoving operation of
t he nexpeusermksaachepyetdg £8360dr the 1Whenathehaubhemnt isdatel @f ithput
operation at the external control panel 14R is successfully performed and
the predgtepnbagdspacant ipaklekidtiRagonehedkr knedpakkarieRl K galee SR
"retrieving” is displayed on the operation display screen of the external

control hep 'b%§F%BV%§gE§Qﬁ Eﬁglgko§%ggp§gﬁ%%a§td5%% enh .93 @ R the

storage? val - door s automatic opened, on the condition that the

portable authentjcatio ium 70 of the user js in th Xt erna

Dot hont FEEFFOfFaF BOE AR 1eFSeTH 1o e PorEhbt bUE hERLTEat) ORC bl 70 i s
not in the external authentication area AR, an error i.s jindicated by text

di spl ayhand>aadi 8, PapaiPhéih¥erhpS APSoStRSELGLTEHOVE I SOGEF et R&Carea in
front of the external control panel 14R. However, if the user does not
return 3Bt hecaréased Wibhpubf rehegeseéngaltheopreskensgnelf BARSAFON HE mai n
control portion 41 cannot receive the external authentication signal SIG 1
agai n, the Bstoki agldeperathenchyriyhbsyuser is cancelled after a
predet erm ned anmount of time 100 (for exanple, 1 mnute) has passed in
this stapeqsand the storing/renoving operation of the next user is
accepted. {0161} Together with the opening of the storage/renoval

door 12R, thﬁ%%BOEﬂgecgﬁ@Eﬁg%akﬁggo§§lgﬂggnmEQhEBQca% @@%@g%§~ﬁk9nkﬂsg to

green. Once the storage/renova i's open, the user gets into the

el ectric_vehic 2E_agali. 4). Then, helshe drives the electric hicle 2E
f orwar d t'o" Esﬁﬁ?h%BﬁngaH lsFSF%&eP?gnééaFnéa?éﬁa$n§§yt%gy as §§§n
opened, . thus causing the electric vehicle 2E to enter the entry bay 5R and

get on tRESHARLeECBEI{Y) SCRREEST hePePBEL FLE vERI ¥rfd 12BSi $h&t dpFed Rt a
prescri bed position on the pallet 31, the user
authentication-area antennas 66A and 66B are provided,

internal sensing sensors 21A and 21B form the internal sensing
areas B2 and C2, and the internal-authentication-area antennas
66A and 66B form the internal authentication areas Bl and Ci;
therefore, even if there is a user who is performing a
charging task or the like inside the entry bay 5B at the back
side thereof where it i1s difficult to be seen, this user is
reliably recognized by the main control portion 41; and, by
doing so, it is possible to prevent a person being left inside
the entry bay 5A or 5B from being overloocked, and thus, it is
possible to realize a safe operation of the mechanical parking
lot 91.

{0146}

[Third Embodiment]



gets out of the electric vehicle 2E after engagi ng the parking brake,
connects a chargi ng-cabl e connecting portion fornmed in the vehicle body of
the electric vehicle 2E and an outlet portion of power receiver 35 provided
in the pallet 31 with a chargi ng cabl &1 and approaches the internal control
panel 19R in the entry bay 5 (6). At this time, because the portable

aut henti cati sngsedilemaRB ¢ar aired phynt ke cuserofi & hreatghti dait @adiei gt er nal
aut hentication area BR formed in a region in the interior of the entry bay
SR on thetfepBlishyde thergobtmobhe nehtebfaltauihertdrgatirgroaries anteggna 66R
detects this and emts an internal authentication signal SIG 3, as

descri bed ahgye. Whenohhe  MRLA;EANLLEOL RN Lo Ak LACeIMES i d nter nal
authentication signal SIG" 3, the nmain control 101 portion 41 recognizes
that the_sa lportﬁgle auth%nticgtiontn%QEun17%_ schﬂg %p%i%Q§t q§§ been
aut hent f2at’ed—i A°t he®r Bfibte“dithenti Sat’i"on “ared and éxternal

aut hentication_area AR is brought intqg the internal authenticatigon area BR
101621 SimilapyyysPRySsbher BrRGERERE E&L SN e Wiser Sh Téimpl éfled, and
the user is permitted to operate the internal control panel 19R

Speci f i ehl pyneghpoiepilcabrképgad odnd Odhartgiongiagyepats o Butd o adice

di spl ayed on the operation display screen (not shown) of the internal

cont r ol apaasbed9Ridantdy-bydehe ausep rbgedieng vialesiwort HETt yipe pofowcilvBrdyi ng
(normal charging or rapid charging), charging tinme, and so forth are set,
thus cogpl gt EAgrhbe/ebabghng ghesebYatilonf BheeXraatd rReti $aautdigntdreat i on
in the internal authentication area BR even if an unauthorized person who
has notapg%%gssiré%bs@t heatl @R 1t be wXteinal authentd£atian.area AR has
intruded into the entry bay 5R, it is inpossible for that person to operate
t he operation display reen of, the internal, control panel 19R {0163}

Next , tﬁ%£ﬁ¥%¥ ?%a@gstﬁﬁeggﬁng ﬁgérnggﬁd%%%rforns t he door-cl osi ng
operation_at the external control panel 14R (7). At this tinme, it is
re-confiPhéd!that the portabl e authentication medium70 is in the external
authentication area AR, Then, on the condition that the portable

aut henti cati 6n FBdi UACID1AUt Réntheaté® ragerAiesviede dopnt HeL, on the

outside thereof, an external control panel 14L for performing
the user authentication operation, the start-up operation of
the mechanical parking lot 101, the opening/closing operation
of the storage/removal door 12L, and so forth is provided, and
an external-authentication-area antenna 61L built into this
external control panel 14L forms an external authentication
area AL in a limited area in the vicinity (near the front
side) of the external control panel 14L. Similarly, in the
vicinity of the storage/removal door 12R, on the outside
thereof, an external control panel 14R for performing the user
authentication operation, the start-up operation of the
mechanical parking lot 101, the opening/closing operation of

the storage/removal door 12R, and so forth is provided, and an



102 sanme as the one authenticated in the internal authentication area BR, a
close button is displayed on the operation display screen of the external
control panel 14R Because the close button is displayed on the operation
di splay screen in this way, on the cordition that the same portable

aut henti cation nedium 70 is recogni zed by the main control portion 41

t hr ougheutethelproeassritheishornage/ berevala da® blARtwildtonathilze cl osed

unl ess the user carrying this portable authentication medium70 is in the

vicini tyxetrhhe exherBal paartr eurPaRehs14R 3¢ dINGhhdrite cation
storage/renoval door 12R is prevented from bei ng cl osed by anot her user

whi | i n, d
11e t?? eHdS&R %@bﬁe ?mggggrggegnggy hay 3R 5kl P%%%; nechanlcn an

t hus, I'S possI real i ze a safe operatio al parking
| ot 101 . No 0.has f|n| ed storing a vehicle starts
to | eavet! d?g ﬁtt?FﬁQGFBeﬁgﬁ Fﬁp r8Ld88rEd ds ?ﬁg operation of the

storage/rennval door as in the case of the first enbodi nent, he/she is
i nstruct@d4dia audio to close the storagel/removal door 12R {0164}
Once the close button is displayed on the operation display screen of the
ext ernal confpol epanplel4Rhenhe user ehdses tthe sedreage/lr enoval door 12R by
pressing the close button. The condition at this tinme is that the portable
aut hent sgahennigedium Z@ebSAR) bheoexterralavattcheritdatadatonomeatiesn AR unti |
t he storage/renoval door 12R is conpletely 103

carried by the user is recognized by the external-

authentication—area antenna 61R, the external-authentication-

area antenna 61R emits a remote authentication signal SIG. 1

on the basis of the authentication information specific to the

portable authentication medium 70 to the main control portion

41, the user ID is verified at an authentication verifying

portion 46 (see Fig. 5) of the main control portion 41 that

has received this remote authentication signal SIG. 1, and the

user authentication is automatically performed if the user is

an officially contracted user of the mechanical parking lot

101.

{0149}

In addition, internal control panels 19L and 19R are

individually provided inside the entry bays 5L and 5R, and

they individually have internal-authentication-area antennas

66L and 66R built thereinto. These internal-authentication-

area antennas 66L and 66R form internal authentication areas

BL and BR inside the entry bays 5L and 5R.



closed, and this is the same as the first enbodi nent. Accordingly, the

st orage/ renoval door 12R is prevented from being closed w thout
confirmation by the user. Once the storage/renoval door 12R is conpletely
cl osed, the user can | eave the nechanigal parking |ot 101 (8).

Subsequently, the turntable 7 shown in Fig. 1 turns in the entry bay SR
and thusp1tbe direction of the electric vehicle 2E is changed together with
the pallet 31 so that the orientation thereof becones parallel to the

orientation ?&rtQQaMEmbC|@h@ﬁcgnﬁggétbﬂ9e§@ehke3QntEQ%aﬁal|et 31 whose
direction has been changed is acconmodat ed, by neans of the transport

pl &t or .27, 00c2, predeterbped. veni el e preommdating shell Jonaked avove,

and charglng S s € case in ich the

renot e controller fgnctlon IS added to th% g abl%ﬁgut entication nmedi um
70, it FerhoEInB¥e58Sr YSEL éétISGPQBFZ?ﬁe ¢l e 2E and get into

it again in steps (3) and (4), and it is possible to performuser
aut hent peRPORLIBFLeANEPFAG eREcBRAePRAl AlEhARtEERRILoR UaheR tAR AR
remaining in the vehicle; therefore, it is possible to further reduce
cunber semeat asksnass66Ratadtwi gh ﬂheemeadvbngh@péﬁaaﬁd@n»%ﬁiﬁ@ﬂ SIG. In
addition, when the user who is carrying the portable authentication nedium
70 and whenhasebepepiaubhieatitbahedchnibhe inf04mation specific to the
portable authentication medium 70 to the main control portion
41, the user ID is verified at the authentication verifying
portion 46 (see Fig. 5) of the main control portion 41 that
has received this internal authentication signal SIG. 3, and
the user authentication is automatically performed if the user
is an officially contracted user of the mechanical parking lot
101. 1In addition, the presence of the user in the entry bay
5R 1is recognized.
{0151}

In addition, as shown in Fig. 16, a remote authentication
area antenna 106 (remote-authentication-area forming means) is
provided at a storage pathway 105 that serves as an entrance
to the mechanical parking lot 101 and that is separated from
the storage/removal gateways 3L and 3R, and this remote
authentication area antenna 106 forms a remote authentication
area D1 over the storage pathway 105. All vehicles to be

stored in this mechanical parking lot 101 pass through the

storage pathway 105, and all vehicles pass through the remote



external authentication area ARis in the entry bay 5R, as in the first
enbodi nent, the fact that the user is inside the entry bay 5R and that the
portabl e authentication medium70 is inside the entry bay 5R is displayed
on the operation display screen of thesexternal control panel 14R

(i nternal - presence display processing). {0167} Next, the procedure
for rempytnRgnaivebieheaparnked b thetnmeehani cahepas kiregitde pBiseas well as
the control and operation of the mechanical parking lot 101, will be

descri bed, o Ihe £8OO¥LNGLRr 9GeHUREiEarsRawa Ry Bunbers (J)rtb®1615) in Fig.
17. Note that, here, a case in ich the vehicle to be renpved is an

wh
bt tory i [T b Car o o aeat | Boar e fotaary e o Eer BRI sd? (ar tver of

the electric yehicle 2 enters the renoval .waiting room 108, and enters
t he renﬁ?%oﬁﬂfﬁ%ﬂt?Ea?g%anWBBGDQHEBFHE&CﬁﬁlpﬁeaF@%D?Q%gﬁpﬁe&p%Eaﬁi§n ar ea
antenna 110 provided inside thereof (9). Bﬁpdoing so, the portable

aut hent FeaPtenawelp Ok 70t éapr pEEab BB NEseP b §MeESogni*2E@ My the renpte
aut hentication area antenna 110, the renote authentication area antenna 110
enits aaveheneiaathent stabbdnSEGgndl o8l Ghe8benitshe fhasitdeoft imatthent i cati on
information specific to the portable authentication nedium70 105

information specific to the portable authentication medium 70

to the main control portion 41, the user ID is verified at the

authentication verifying portion 46 (see Fig. 5) of the main

control portion 41 that has received this remote

authentication signal SIG. 7, and the user authentication is

automatically performed if the user is an officially

contracted user of the mechanical parking lot 101.

{0152}

On the other hand, as shown in Fig. 17, a removal waiting

room 108 is provided adjacent to the mechanical parking lot

101, and a remote authentication area antenna 110 (remote-

authentication-area forming means) provided inside thereof

forms a remote authentication area D2 inside the removal

waiting room 108. A user who has entered the removal waiting

room 108 in order to remove the vehicle enters this remote

authentication area D2; by doing so, the portable

authentication medium 70 carried by the user is recognized by

the remote authentication area antenna 110, the remote

authentication area antenna 110 emits a remote authentication



to the main control portion 41, and the user authentication is
automatically perforned. The main control portion 41 determ nes to which
one of the entry bays 5L and 5R the pallet 31 loaded with the electric
vehicle 2E will be transported and staygs the operation thereof. Then,
announcenents are nmade about the waiting tine required until the vehicle

can be gegpyedsTENStruat tAB HEIAEALEY alR@ cORtIWARMN igaa(a3ier 3R) from
which the vehicle is to be removed, and arrival of the vehicle. {0169)

Wien th§§8g£k§5 34 kﬂédpgfwabﬁet Qﬁtﬁle?ﬁtl afel\e%h&n%lﬁu%ﬁﬂos $PUKd QAL T ve at

the entr ormation Is announced I n the renoval waiting room

108, where the _user ,l eayes the. r val wai.t om, 108 and approaches
t he sto?%ﬁg??gngvﬁFlSatégay¥gﬁ Ff&f T t thlvéerlflle%l a%eqhser is made to pass
in front of the external control panel 14R of the entry %% R, and, as
with theuphregedtrelPor V§F6|fi>’ﬁ§‘gap\9éﬁllé)lne46t HESFort &bl Sadindds SR

medi um 70 carried by the user is brought into the external authentication
ar ea ARComhdolhpsrtegnedhalkhatt hast regeilgrdpitbdessigmpties aut omatical ly
performed. The configuration here may be such that the user hinsel f/herself
per f or nsuthenauthenbncatiyonlopétat Ben aagaitheby sienp atuttiheg ttilve tiidentiisf i cat i on
nunber at the external control panel 14R or by touching the I C card agai nst

the 1 C gatdnbeadsn iyl pekrfoirmeaonfri thed ushat ithenus@riiganyfficially 106
contracted user as a result of this authentication, the storage/renoval

door 128-herautemeiical Ly onenfdenanithe @%@%tﬁgorlotthqtoﬂ herpart abhe
aut hentication di'um 70 of the user is ih the external authentication area
AR {Olggération that automatically transports a pallet 31 loaded
with a predetermined vehicle to the entry bay 5L or SR is
started, and waiting time required until the vehicle can be
removed is displayed inside the removal waiting room 108. In
addition, when the predetermined pallet 31 will arrive soon,
this information is displayed.
{0153}

The procedure of storing a vehicle in the mechanical
parking lot 101 configured as above, as well as control and
operation of the mechanical parking lot 101, will be described
below. The storing procedure is shown by numbers (1) to (8)
in Fig. 16. Note that, here, a case in which the vehicle to
be stored is an electric vehicle 2E that requires charging of
a vehicle-installed battery will be described.

{0154}

First, the user (driver of the electric vehicle 2E)

enters the mechanical parking lot 101 by passing through the



Once the storage/renoval door 12R is opened, the user enters the entry bay
5R, di sengages the chargi ng cable connecting the chargi ng-cabl e connecti ng
portion of the electric vehicle 2E and the power receiver 35 of the pallet
31, and retracts it into the vehicle. den the case in which this task is
bei ng perforned at the back side of the entry bay 5R because the portable
aut henteats 98 ﬁﬂgﬂhuaywoef (Lhe userthssivihde wnéernad autbenitcation area
BR, the internal authentication processing is perfornmed, and, at the sane

time, thepfact shab Ltbesusgiohsni PabUehReceALEYBRY cAR LS direhl ayed on the
operation display screen of the external control panel 14R {0171}

Next, the user I : 2CEr] i glhe 1), r % he .el ectric
vehicI895E ﬁ%rggg%éi%H%ﬁegggﬁgkgﬁgthgdgﬁgrzgef%gﬁgé§lbgaﬁg%ag%fﬁ ?fZ), gets
out of the vehicle to_approach the _external .control panel 14, and_perforns
the autFereFentronointhHosroet 6sPRENGPGIAEFORT( 1372 PRFE""Es Titrh The
procedure for storing a vehicle, the external authentication processing is
execut ebepien awehpoFiapréonipreaupRERPNEatPoneReditum F6™C$ Sbr ought into
the external authentication area AR, and, on the condition that there is no
aut hentacahéonieatdon shenelo§éGhutit on tsedbgpliayed emthketdpertdtinon

di spl ay screen of the external control panel 14R The user closes the

st or agei i eopat i 6005pd2RFby poesskngotrhebtkosethehitara tAsnwidehl itime 70
procedure for storing a vehicle, the condition at this time is that the

portabl g, autbeptt gatbap-ARApYM70ni 311 Nahhe %t exeal auhkerticeatinon jarea AR
until the storage/renoval door 12R is conpletely closed; accordingly, the

compl ot 81 §oer okant EngEH o FRERE by ot BF S EF 08 BT RT Lot R cal

arking_lot 101. Once the, st / | .d 12R i | d, th t
"hto thEOBI ¥AEFTT UBRPEPelBECAGATRCH1A) CodnBor&a08s (oo LidehaRCeal parking

| ot 101 (15).
instructs the user to go to the storage/removal gateway 3L or

3R via a storage/removal gateway guiding display (not shown)
or the like. For example, the user who has been instructed to
go to the storage/removal gateway 3R stops the electric
vehicle 2E in front of the storage/removal gateway 3R
(storage/removal door 12R); if there is any passenger, allows
the passenger to get out of the vehicle; folds the door
mirrors; and retracts the antenna (2).

{0155}

On the other hand, (when there is no user in front
performing the storing/removing operation) the main control
portion 41 starts the operation that transports a vacant
pallet 31 provided with a power receiver 35 to the entry bay
5R without waiting for the electric vehicle 2E to arrive in

front of the storage/removal gateway 3R. When there is a user



{0172} Wth the above configuration, the user authentication can
automatically be conpleted when the user carrying the portable

aut henti cation nmedium 70 enters the renote authentication areas D1 and D2.
Then, a predetermned pallet 31 can be7tetrieved while the authenticated
user noves to the storage/renoval gateway 3L or 3R By doing so, it is
possi bl ent erashi p¥erarmedyctihen sicd raaigt/ivegobiime, oardddidrs alrso made
possible to elimnate time-consum ng tasks where the user manual ly perforns

the autbeptiGatien BQ%E@%%@Bga%nUh%h%XE%%Q%adg¥%d3 PHIRIspanel 14L or 14R
and thus, it is possible to reduce cunbersone tasks associated with the

aut hent Leati og p%akhgnfl{f@%%}“g%dﬂenkna ddit) on.e RECAAE, Lhey prgspnce of

t he por e au hentlcatlon me is verifiedin the |nd|V|

aut hentj cation area A nd D2 .t hr.oughout the rocess,
for exahpfe? ?PBH]P ﬁ% §%9P&§Floh '%%FhQQ%ﬁnﬁQ?%ﬁﬂ SHS EAtiBh area DL,
of a user requesting to store a vehicle to the conpletion of the storage,

it is p8§§|BPéttéhﬁgeﬁéﬁtVe@éﬁl€xéﬁpp€ s&OFEHRI cise 3BF SAifsttierc 0 Fom
intercepting and entering the storage/renoval door 12L or 12R opened for a
first ugBrthiteregherast bbatigdani of ithet ehdiemste radtehidmd dattitaryarea D1 i s
conpl eted. Moreover, because the storage/renoval 12L and 12R are not opened

unl ess pacamtbenlieat ed tHer piod nitn atth&huicti nikiey pdrttaksl gpossi bl e to prevent
an unaut hori zed person fromintruding into the entry bays 5L and 5R while

the aut hgptkgat edtYsSar mesiiahsent orasHeehlseas it0 ARz REF S f rom bei ng

trapped inside the entry bay 5L or 5R 101741 As has been descri bed
above, [ e inven '%%.Jkﬂ? gﬁmgrgy éa for a
nechanlcaﬁgégrggtkg %H%a?he%cgkﬁfo% % hod ther and t e mec anlcal

king,| t d h trol ho bl ly th who h
01 gi nalPy LpaRABR REACL e 4 ?m%ﬁ?lh%%ﬂtggé P ma e

{0156}

Next, the user gets out of the electric vehicle 2E and
approaches the external control panel 14 (3). During (2) and
(3) described above, when the portable authentication medium
70 carried by the user is brought into the external
authentication area AR, the external-authentication-area
antenna 61R recognizes it, the external-authentication-area
antenna 61R emits an external authentication signal SIG. 1,
the user ID is verified at the authentication verifying
portion 46 (see Fig. 5) of the main control portion 41 that
has received this external authentication signal SIG. 1, and
the user authentication is performed if the user is an
officially contracted user of the mechanical parking lot 1.
{0157}

In the case in which the external authentication area AR



109 series of tasks related to storing/renoving a vehicle; a safe operation
by preventing the entry by an unauthorized person or another vehicle, as
well as by reliably preventing the storage/renoval door from being closed
in a state in which a person renmains 98 the entry bay; and a reduction of
cunber sone tasks associated with the authentication operation and
stori ngl s erevheg opegat éndughOtdStover alfbetpresenteirngentiaan ofs thet
limted to the individual enbodi nents descri bed above, and appropriate

al ter atyoRsccan, ber pddede W Lt Redtl BRECohhabndeeS pBet cdapar kyifthomtt he scope
of the present invention. For exanple t he above-descri bed enbodi nents

descr i becal L1 35 ofie nEebant galipacking:! ehs yshng)a bot Lom entry system in

whi ch veh | eave throu a storage/removal gatéway 3, 3L, or

3R prov d at t ottom of .a g wer 4 built aboye _grou homever
f or exaﬁ%?%tl?? F% €%+ﬁ1s§?bﬁssgﬁége§ %ﬁ?FFStBVym &Hgnlﬁap%ﬁgﬁggﬁb Cot
uses a top entry systemin_which vehicles to _be parked enter and | eave

t hr ough®RCE2 b a %?r%ﬁ%@épabaF@Ré§obrBépaédlégoééoﬂrSGﬁdvﬁgﬂcﬁﬁrﬁyng spaces
built under ground. {0176} In addition, the installed nunber of the
externa@d@éngi@gr$@©§©rCQH?rDhéernﬁénﬁéﬂOQeﬁ§iﬁ@eséﬁgéﬂblgl, 21A, and 212,
and so forth nmay be nore than one. Furthernore, it is also conceivable to
si npl i fyuthentoostbbnbyedtphoydngtame-consuming task of getting out

of the vehicle can be eliminated and convenience can be
enhanced.
{0158}

Then, the user is permitted to operate the external
control panel 14R, on the condition that this user
authentication has been completed and the main control portion
41 is continuing to receive the external authentication signal
SIG. 1. Specifically, for example, an authentication input
screen, such as a numerical keypad or the like, is displayed
on the operation display screen (not shown) of the external
control panel 14R by the liquid crystal system, and a text
display on the operation display screen and audio from the
loudspeaker prompt the user to perform the authentication
operation by inputting the identification number via the
numerical keypad, or by touching a special IC card against the
IC card reader.

{0159}

When the user performs the authentication operation at



110 configuration in which the external sensing sensor 17 and the internal
sensing sensors 21, 21A, and 213 are omtted. {Reference Signs List) {0177}
1, 91, 101 nechanical parking | ot 3 storage/renoval gateway 5 entry bay 12
storage/ renoval door 14, 14L, 14R exte¥hal control panel 17 externa
sensi ng sensor

the external control panel 14R, user authentication is

performed again at the authentication verifying portion 46 of
the main control portion 41. At this time, if the details of
authentication input by the user are not correct, an error is
indicated by text display or audio, the storing operation by
this user is cancelled, and the storing/removing operation of
the next user is accepted.

{0160}

When the authentication input operation at the external
control panel 14R is successfully performed and the
predetermined vacant pallet 31 has not arrived at an entry
gate 5R, "retrieving" is displayed on the operation display
screen of the external control panel 14R. When the pallet 31
arrives at the entry gate 5R, the storage/removal door 12R is
automatically opened, on the condition that the portable
authentication medium 70 of the user is in the external
authentication area AR. Here, i1f the portable authentication
medium 70 is not in the external authentication area AR, an
error is indicated by text display and audio, and the user is
also instructed to return to the area in front of the external
control panel 14R. However, if the user does not return to
the area in front of the external control panel 14R and the
main control portion 41 cannot receive the external
authentication signal SIG. 1 again, the storing operation by

this user is cancelled after a predetermined amount of time



19, 19A, 193, 19L, 19R internal control panel 21, 21A, 213 internal sensing
sensor 40 control apparatus 41 main control portion (control neans) 58, 65

audi o buzzer (warning means) 61, 61L, 61R external -authentication-area

ant enna(external - authentication-areal®®@rm ng neans) 66, 66A, 663, 66L, 66R
I nternal -aut hentication-area antenna (internal -authentication-area form ng

means) (for example, 1 minute) has passed in this state, and the

storing/removing operation of the next user is accepted.
{0161}

Together with the opening of the storage/removal door
12R, the storage control lamp 15 shown in Fig. 2 changes from
red to green. Once the storage/removal door 12 is open, the
user gets into the electric vehicle 2E again (4). Then,
he/she drives the electric vehicle 2E forward to pass through
the storage/removal gateway 3R that has been opened, thus
causing the electric vehicle 2E to enter the entry bay 5R and
get on the pallet 31 (5). Once the electric vehicle 2E is
stopped at a prescribed position on the pallet 31, the user
gets out of the electric vehicle 2E after engaging the parking
brake, connects a charging-cable connecting portion formed in
the vehicle body of the electric vehicle 2E and an outlet
portion of power receiver 35 provided in the pallet 31 with a
charging cable, and approaches the internal control panel 19R
in the entry bay 5 (6). At this time, because the portable
authentication medium 70 carried by the user is brought into
the internal authentication area BR formed in a region in the
interior of the entry bay 5R on the front side thereof, the
internal-authentication-area antenna 66R detects this and
emits an internal authentication signal SIG. 3, as described
above. When the main control portion 41 receives this

internal authentication signal SIG. 3, the main control



70 portable authentication nedium 105 storage pathway 106, 110 renote
aut hentication area antenna(renote- authentication-area form ng neans)
renoval waiting roomAl, AL, AR external authentication area 111 A2
external sensing area 101

portion 41 recognizes that the same portable authentication
medium 70 as the one that has been authenticated in the remote
authentication area D1 and external authentication area AR is
brought into the internal authentication area BR.

{0162}

By doing so, re-authentication of the user is completed,
and the user is permitted to operate the internal control
panel 19R. Specifically, a numerical keypad and charging
reservation buttons are displayed on the operation display
screen {(not shown) of the internal control panel 19R, and, by
the user touching these, the type of charging (normal charging
or rapid charging), charging time, and so forth are set, thus
completing the charging reservation. By executing this
authentication in the internal authentication area BR, even if
an unauthorized person who has not performed authentication in
the external authentication area AR has intruded into the
entry bay 5R, it is impossible for that person to operate the
operation display screen of the internal control panel 19R.
{0163}

Next, the user leaves the entry bay SR and performs the
door-closing operation at the external control panel 14R (7).
At this time, it is re-confirmed that the portable
authentication medium 70 is in the external authentication
area AR. Then, on the condition that the portable

authentication medium 70 authenticated at this time is the

108



El, BL, BR, O internal authentication area B2, C2 internal sensing area

D1, D2 renpte authentication area S2 first external authentication

processing S10 transport retrieval processing 514 second external

aut henti cation processing 515 first vepkfication processing 518

door - openi ng processing 522 third external authentication processing
same as the one authenticated in the internal authentication

area BR, a close button is displayed on the operation display
screen of the external control panel 14R. Because the close
button is displayed on the operation display screen in this
way, on the condition that the same portable authentication
medium 70 is recognized by the main control portion 41
throughout the process, the storage/removal door 12R will not
be closed unless the user carrying this portable
authentication medium 70 is in the vicinity of the external
control panel 14R; accordingly, the storage/removal door 12R
is prevented from being closed by another user while the user
who has entered entry bay 5R still remains therein, and thus,
it is possible to realize a safe operation of the mechanical
parking lot 101. Note that, if the user who has finished
storing a vehicle starts to leave, forgetting to perform the
door-closing operation of the storage/removal door 12, as in
the case of the first embodiment, he/she is instructed via
audio to close the storage/removal door 12R.

{0164}

Once the close button is displayed on the operation
display screen of the external control panel 14R, the user
closes the storage/removal door 12R by pressing the close
button. The condition at this time is that the portable
authentication medium 70 is in the external authentication

area AR until the storage/removal door 12R is completely



523 second verification processing S24 to 530 door-cl osi ng processi ng 536
I nternal authentication processing S37 internal -presence display processing
544 unaut hori zed- per son- approach warni ng processi ng 553
unaut hori zed- per son-i ntrusi on warni ngipgocessi ng Sb5
user-state-confirmation warning processing 563 reservation processing 564
rearrangifgefl 0O628StAYsSEG theextaenals aukhemntriseateinddddingmal.
Accordingly, the storage/removal door 12R 1s prevented from
being closed without confirmation by the user. Once the
storage/removal door 12R is completely closed, the user can
leave the mechanical parking lot 101 (8). Subsequently, the
turntable 7 shown in Fig. 1 turns in the entry bay 5R, and
thus, the direction of the electric vehicle 2E is changed
together with the pallet 31 so that the orientation thereof
becomes parallel to the orientation of the vehicle-
accommodating shelf 30. The pallet 31 whose direction has
been changed is accommodated, by means of the transport
platform 27, on a predetermined vehicle-accommodating shelf
located above, and charging is started.
{0165}
Note that, in the case in which the remote controller
function is added to the portable authentication medium 70, it
is not necessary to get out of the electric vehicle 2E and get
into it again in steps (3) and (4), and it is possible to
perform user authentication by entering the external
authentication area AR while remaining in the vehicle;
therefore, it is possible to further reduce cumbersome tasks
associated with the removing operation.
{0166}

In addition, when the user who is carrying the portable

authentication medium 70 and who has been authenticated in the



SIG 2 external sensing signal SIG 3, SIG 5 internal authentication

si gnal
si gnal

SIG 4, SIG 6 internal sensing signal SIG 7 renote authentication
SIG 8 renpte authentication signal 112 {CLAI M5}
104

external authentication area AR is in the entry bay 5R, as in
the first embodiment, the fact that the user is inside the
entry bay 5R and that the portable authentication medium 70 is
inside the entry bay 5R is displayed on the operation display
screen of the external control panel 14R (internal-presence
display processing).

{0167}

Next, the procedure for removing a vehicle parked in the
mechanical parking lot 101, as well as the control and
operation of the mechanical parking lot 101, will be
described. The removing procedure is shown by numbers (9) to
(15) in Fig. 17. DNote that, here, a case in which the vehicle
to be removed is an electric vehicle 2E that has completed
charging of the vehicle-installed battery will briefly be
described.

{0168}

First, the user (driver of the electric vehicle 2E)
enters the removal waiting room 108, and enters the remote
authentication area D2 formed by the remote authentication
area antenna 110 provided inside thereof (9). By doing so,
the portable authentication medium 70 carried by the user is
recognized by the remote authentication area antenna 110, the
remote authentication area antenna 110 emits a remote
authentication signal SIG. 8 on the basis of authentication

information specific to the portable authentication medium 70



{Cdaim1} A mechanical -parking-1ot control apparatus conprising: an
external control panel that is provided outside of a storage/renoval door
and that is used for perform ng an authentication operation of a user, a
start-up operation of a nmechanical patRbng |ot, an opening/closing
operation of the storage/renoval door, and so forth; a portable

aut hent tcathenmatdi conthal sbtortesnadflheanidcahicomn sienf enrmitanan cspgecinf iics t o
the user and that allows the user to operate the external control panel

when braugbhatbtelan pxteopakdautheatisani osnared poraedninla limted area
inthe vicinity of the external control panel; an

externahzauthepticati Q1 aneantonm RYTRRARS I RAL, S BB e ety nal11et
aut hentication area, detects the portable authéntication medi um brought

into th I h i i ; - ' I t icati
Si'gnal b tReoBasr S thr EiR ETbEREATT EaniBRS, BVt o el R e O
portabl e authen%ication medi control neaPs t hat rmts the

P oS ot ot BherabeRrsradl tbRERe: CLhers SREPHACEBRArE: onotmagerhe

external authentication signal is being received. {C aim 2}
about the waiting time required until the vehicle can be

removed, instruction regarding the entry/exit gate (3L or 3R)
from which the vehicle is to be removed, and arrival of the
vehicle.

{0169}

When the pallet 31 loaded with the electric vehicle 2E 1is
soon to arrive at the entry bay 5R, this information is
announced in the removal waiting room 108, whereupon the user
leaves the removal waiting room 108 and apprcaches the
storage/removal gateway 3R (10). At this time, the user is
made to pass in front of the external control panel 14R of the
entry bay 5R, and, as with the procedure for storing a
vehicle, the portable authentication medium 70 carried by the
user is brought into the external authentication area AR, and
thus, external authentication processing is automatically
performed. The configuration here may be such that the user
himself/herself performs the authentication operation again by
inputting the identification number at the external control
panel 14R or by touching the IC card against the IC card

reader. If it is confirmed that the user is an officially



A nmechani cal - parki ng-1ot control apparatus according to 113 Caiml1,
wherein the user authentication is autonmatically perfornmed when the
portabl e aut hentication nmediumis brought into the external authentication
area and when the control neans receives the external authentication
signal. {d aim 3} A nmechani cal - parki ng-1 ot control apparatus

aCCOfdiBgnt@agkéﬁnpéerféétBekeégmﬁrbSiﬂgis authetication, the
renot e- aut hentication-area formng neans that fornms a renote authentication

area i ns@okgﬁéykgﬂoag@ydéeemﬁei%t anagehkermval, gakewry, dhatedetects the
portabl e authentication medi um brought into the renote authentication area,

gﬂfhégﬁlé%g?}l%?hoﬁnggggé Ih%ﬁﬁg%%'bﬁ%t ia%@h%h%@%'at?ggt Hl%d%ﬁd Soobtige
pecific to the porta | e aut'hent’i cation nedi um
user 1s in the external authentication area AR.
{0170}

Once the storage/removal door 12R is opened, the user
enters the entry bay 5R, disengages the charging cable
connecting the charging-cable connecting portion of the
electric vehicle 2E and the power receiver 35 of the pallet
31, and retracts it into the wvehicle. 1In the case in which
this task is being performed at the back side of the entry bay
5R, because the portable authentication medium 70 of the user
i1s in the internal authentication area BR, the internal
authentication processing is' performed, and, at the same time,
the fact that the user is inside the entry bay 5R is displayed
on the operation display screen of the external control panel
14R.

{0171}

Next, the user gets into the electric wvehicle 2E (11),
removes the electric vehicle 2E to stop it in front of the
storage/removal gateway 3R (12), gets out of the vehicle to
approach the external control panel 14, and performs the
authentication and door-closing operation (13). Here, as with
the procedure for storing a vehicle, the external

authentication processing is executed when the portable



wherein the user authentication is automatically perfornmed when the
portabl e authentication nmediumis brought into the renote authentication
area and when the control nmeans receives the renpte authentication signal.
{Cd ai m 4} A nmechani cal - parki ng-1.67 control apparatus according to any
one of Clains 1 to 3, further conprising: an
i nt er nabuabthenthcabhonediea fOr trkngroeghs tihat froenexar dratler nal
authentication area in the interior of an entry 114 bay inside the
st or ageinheneMak c469hn area AR, and, on the condition that there is no
authentication error, the close button is displayed on the
operation display screen of the external control panel 14R.
The user closes the storage/removal door 12R by pressing the
close button. As with the procedure for storing a vehiclé,
the condition at this time is that the portable authentication
medium 70 is in the external authentication area AR until the
storage/removal door 12R is completely closed; accordingly,
the user can perform a safety check until the storage/removal
door 12R is completely closed, and it is possible to safely
operate the mechanical parking lot 101. Once the
storage/removal door 12R is closed, the user gets into the
electric vehicle 2E again (14), and leaves the mechanical
parking lot 101 (15).
{0172}

With the above configuration, the user authentication can
automatically be completed when the user carrying the portable
authentication medium 70 enters the remote authentication
areas D1 and D2. Then, a predetermined pallet 31 can be
retrieved while the authenticated user moves to the
storage/removal gateway 3L or 3R. By doing so, it is possible
to achieve a reduction in waiting time, and it is also made

possible to eliminate time-consuming tasks where the user

manually performs the authentication operation at the external



wherein the internal -authentication-area form ng neans detects the portable
aut henti cati on nedi um brought into the internal authentication area and
emts an internal authentication signal; and when the internal

aut hentication signal is received, th&ogontrol means perforns control in
such a way that the fact that the user is inside the entry bay and that the
port abl ecautbenpbaali onaLmedi WARI, Sahd thasentity iBaydssidilepltay eddure he
external control panel. {C aim5} A nmechani cal - parki ng-1ot contro

appar at 4smpe9bAENGakRsaRY s8R a0E ATk AB thet Qudnchifitder GO ISItNGn .
an external sensing sensor that detects a person approaching the vicinity

of the géggQ?aI control panel and the storage/renoval gateway and that
emts an external sensing signal to the control nmeans; and a warni ng neans,
wher ei n, mhe? thg e§ternaé sensing signal is re e&%gd th qpntrol means
performs contPof PAtEGEN 85%aYSEhal i RS (898t Wit REF 6P ot t he
portabl e authenticati on nmedi um has been authenticated jn the _external

aut hent PEaPPBATGREACNAREI IR Ot 1auVREALIES: ddt, TR WA MING G4 ssued by

means of the warning neans, and a managenent system of the mechanica
authentication areas AR (AL), BR (BL), D1, and D2 throughout

the process, for example, from the authentication, in the
remote authentication area D1, of a user requesting to store a
vehicle to the completion of the storage, it is possible to
prevent, for example, a vehicle of another user from
intercepting and entering the storage/removal door 12L or 12R
opened for a first user after the authentication in the remote
authentication area D1 is completed. Moreover, because the
storage/removal 12L and 12R are not opened unless an
authenticated user is in the vicinity, it is possible to
prevent an unauthorized person from intruding into the entry
bays 5L and 5R while the authenticated user is absent, as well
as to prevent a person from being trapped inside the entry bay
5L or bLR.

{0174}

As has been described above, according to the present
invention, the control apparatus for a mechanical parking lot,
the control method therefor, and the mechanical parking lot
controlled by the control method enable only the user who has

originally performed the user authentication to perform a



115 parking lot is also notified, on the condition that the reception of
t he external sensing signal continues for a predeterm ned anount of tinme or

| onger. {d ai m 6} A nmechani cal - parki ng-1 ot control apparatus
according to Claim4, further conprising: an internal sensing sensor

that detects a person or a vehicle entering the entry bay and that emts an
I nt er nakeseasi ng skghal redathe conttolrimeanemoarichga awarahiing eneansafe

operation by preventing the entry by an unauthorized person or
another vehicle, as well as by reliably preventing the
storage/removal door from being closed in a state in which a
person remains in the entry bay; and a reduction of cumbersome
tasks associated with the authentication operation and
storing/removing operation.

{0175}

The present invention is not limited to the individual
embodiments described above, and appropriate alterations can
be added within a range that does not depart from the scope of
the present invention. For example, the above-described
embodiments describe multistory mechanical parking lots using
a bottom entry system in which vehicles enter and leave
through a storage/removal gateway 3, 3L, or 3R provided at the
bottom of a parking tower 4 built above ground; however, for
example, it is permissible that a multistory mechanical
parking lot uses a top entry system in which vehicles to be
parked enter and leave through a storage/removal gateway
provided above ground for parking spaces built under ground.
{0176}

In addition, the installed number of the external sensing
sensor 17, the internal sensing sensors 21, 21A, and 21B, and
so forth may be more than one. Furthermore, it is also

conceivable to simplify the control by employing a



wherein, when the internal sensing signal is received, the control neans

j udges whet her or not the portable authentication nmedi um has been
authenticated in the internal authentication area,; if the portable
aut henti cati on nmedi um has not been authenticated in the internal

aut hentication area, a warning is issued by nmeans of the warning neans, and

the mn@@ﬁmghrgysbﬁmaf whiehmeebask¢alrnpar kienginet demslisametdd ited and
if the portabl e authentication nedium has been authenticated in the

i nternal nauthemt LEALi AR aER3or@ WAl NbAg, i Sissued oy mRans Lf. the warning
nmeans, and the nmanagemént system of the 'mechanical parking lot is also

notifie ?gr%he cggdltl n %hat the reception of the internal sensing

si gnal %ﬁ hues f of °t he 6Fe&eternined anount of tine or longer. 116

{Clain1éb A nmechani cal - parki ng-1 ot control apparatus according to any
one of aildd 1 to 6, wherein the portable authentication mediumis
provided with a renote controller function that enables rempte control of

t he ext érndl.céAtroEcpanécalorarkéngonditti on that the portable

aut hentication nmediumis recogni zed by the control neans in the external

aut hent Bcatboagareamoval gateway

5 entry bay

12 storage/removal door

14, 141, 14R external control panel

17 external sensing sensor

19, 19a, 19B, 19L, 19R internal control panel

21, 21A, 21B internal sensing sensor

40 control apparatus

41 main control portion (control means)

58, 65 audio buzzer (warning means)

61, 61L, 61R external-authentication-area antenna (external-
authentication-area forming means)

66, 66A, 66B, 66L, 6060R internal-authentication-area antenna
(internal-authentication-area forming means)

70 portable authentication medium

105 storage pathway

106, 110 remote authentication area antenna (remote-
authentication—~area forming means)

108 removal waiting room

Al, AL, AR external authentication area



{C aim8} A nmechanical -parking-1ot control nethod conprising: first
external authentication processing of authenticating a user upon

recogni zing that a portable authentication medi um storing authentication
information specific to the user is brought into a predeterm ned

aut henti cation area; transport retrieval processing of, on the

condi tign thetrthhe Eehstngxkeenal authentication processing has been

conpl eted, automatically retrieving a predeterm ned vehicle transporter to

an entry, bayyingkdecthenstonageinenenal cdeqion @k-eketrieving the vehicle
transporter via the user performng a start-up operation at an external

controIBEan8£ Eﬁggkgg§i%gkgkgga%?gastorage/reanaI door; second external

aut hentTcatiron process er the 117

D1, D2 remote authentication area

S2 first external authentication processing
S10 transport retrieval processing

S14 second external authentication processing
S15 first verification processing

S18 door-opening processing

S22 third external authentication processing
S23 second verification processing

S24 to S30 door-closing processing

S36 internal authentication processing

S37 internal-presence display processing

S44 unauthorized-person-approach warning processing
S53 unauthorized-person-intrusion warning processing
S55 user-state-confirmation warning processing
S63 reservation processing

S64 rearranging processing

SIG. 1 external authentication signal

SIG. 2 external sensing signal

SIG. 3, SIG. 5 internal authentication signal
SIG. 4, SIG. 6 internal sensing signal

SIG. 7 remote authentication signal

SIG. 8 remote authentication signal



vehicle transporter has arrived at the entry bay, recognizing that the
portabl e authentication nmediumis in an external authentication area forned
inalimted area in the vicinity of the external control panel;

first verification processing of judging whether or not the portable

aut henti cati on nmedi um separately authenticated in the first and the second
ext ernalceantihenti cati on processing is the sane; door - openi ng
processing of, on the condition that the first verification processing
results;én,ap affirmative judgnent, automatically opening the
storage}rennval door, or of opening the storage/renoval door via the user

¢ ! ) ) e I -
Phi 14 oxt or i Re AR e D ERes Al 20 b ohiE b BEaT ol LI |1
portabl e authentication mediumis in thﬁﬁgxternal a%% enticatjon _area after

the user finfRhBECSrBrinGPREADY RGPS VERRE &5 PEoVICEgeaid e fitedt i on

processi ng of judgi ng whether or not the portable authentication nmedium
recogni Zedragie{ hene¥pt ddektepRdl thatheéfnt Pl SRTPPEEESSTAGY &0t he sane as
the one recognized in the first and second external authentication
processinmgheandcation dperatliosi ng processi agsobrperm tengtiloe vder to
perform a door-cl osing operation at the external control panel, on the
condi timachhaichhepserond vetif bhaabpenipggeassiing oeeubitsonnof the
storage/removal door, and so forth;
a portable authentication medium that stores
authentication information specific to the user and that
allows the user to operate the external control panel when
brought into an external authentication area formed in a
limited area in the vicinity of the external control panel;
an external-authentication-area forming means that forms
the external authentication area, detects the portable
authentication medium brought into the external authentication
area, and emits an external authentication signal on the basis
of the authentication information specific to the portable
authentication medium; and
a control means that permits the user to operate the

external control panel, on the condition that the external

authentication signal is being received.

{Claim 2}

A mechanical-parking-lot control apparatus according to



118 an affirmative judgment and also that the portable authentication
mediumis in the external authentication area until the storage/renoval

door is closed conpletely. {C aim 9} A nmechani cal - par ki ng-1 ot control
nmet hod according to Claim8, wherein the predeterm ned authentication area
I's the external authentication area. {C aim 10} A

mechani €ah 1 Rar Ki e FOtnCcOREr Qkepehhodenecording te Guabma8.icwherein the
predeterm ned authentication area is a renote authentication area forned at

a lOcatﬁgpf@¥ﬁ¥dfﬁﬂgﬁtbﬁe358E9954E659¥ﬁ5n9§E§%@%n fehaim 15 brought

into the external authentication area and when the control

means recelves the external authentication signal.

{Claim 3}

A mechanical-parking-lot control apparatus according to
Claim 1, further comprising:

a remote-authentication-area forming means that forms a
remote authentication area in a location away from the
storage/removal gateway, that detects the portable
authentication medium brought into the remote authentication
area, and that emits a remote authentication signal on the
basis of the authentication information specific to the
portable authentication medium,

wherein the user authentication is automatically
performed when the portable authentication medium is brought
into the remote authentication area and when the control means

receives the remote authentication signal.

{Claim 4}

A mechanical-parking-lot control apparatus according to
any one of Claims 1 to 3, further comprising:

an internal-authentication-area forming means that forms

an internal authentication area in the interior of an entry



A mechani cal - parki ng-1ot control nethod according to any one of Clains 8 to
10, further conprising: i nternal authentication processing of, after
t he door-openi ng processing, recognizing that the sane portable

aut henti cati on nedium as the one aut henticated in the first and second
external authentication processing is brought into an internal

aut hent pgat hﬁalaéeahfeogE@@lag@%@@aotva@ awbry bay; and 119 fact that the
user is in the entry bay and that the portable authentication nediumis in

the entry ba%h@?e&ﬂetﬁét %'E@En%@mah%eﬁ%%ﬁ%'au{ag 310 rming rans
g

mechani cal - par ki ng-1 ot contr ol d according to any one of Clainms 8 to
11, furth%ecgongﬁgsbggtable authentication medium brought into the

internal authentication area and emits an internal

authentication signal; and

when the internal authentication signal is received, the
control means performs control in such a way that the fact
that the user is inside the entry bay and that the portable

authentication medium is in the entry bay is displayed on the

external control panel.

{Claim 5}

A mechanical-parking-lot control apparatus according to
any one of Claims 1 to 4, further comprising:

an external sensing sensor that detects a person
approaching the vicinity of the external control panel and the
storage/removal gateway and that emits an external sensing
signal to the control means; and

a warning means,

wherein, when the external sensing signal is received,
the control means performs control in such a way that it is
judged whether or not the portable authentication medium has
been authenticated in the external authentication area, and,
if not authenticated, a warning is issued by means of the

warning means, and a management system of the mechanical



unaut hori zed- per son- approach warni ng processing of, in the case in which an
external sensing signal emtted froman external sensing sensor that
detects a person approaching the vicinity of the external control panel is
recei ved, and the portabl e authenticatisn nedi um al so has not been

aut henticated in the external authentication area, issuing a warning by

means O%aﬂk!\@@niﬁg MBapssoOActheieandohi @Ret hahdtite oheeeptd aheof the
ext erna sen5|ng signal continues for a predet er mi ned anmount of time or

'Onger & %9559 ok 995' éx&egnalﬁéeagﬁ%n%1%%&6@091&15@%5%@@ cal parking

nmechani cal - parki'ng- "ot control nethod according to

any one_of to 12 further c hiS
unautho?|%g§¥%5?§8%dlﬁ ?ﬁgFoﬁfmé%ﬁFnégBroc§SS|ng of, in the case in which

an internal sensing signal emtted froman internal sensing sensor that
detects a person or a vehicle entering the entry bay is received, and,
additionally, the 120 portable authentication nedi um has not been

aut hent{€aaed Ph the internal authentication area, issuing a warning by
means of the warning neans and al so of notifying a managenent system of the
mechani cal parkengahotalapdrking-lot control apparatus according to

Claim 4, further comprising:

an internal sensing sensor that detects a person or a
vehicle entering the entry bay and that emits an internal
sensing signal to the control means; and

a warning means,

wherein, when the internal sensing signal is received,
the control means judges whether or not the portable
authentication medium has been authenticated in the internal
authentication area;

if the portable authentication medium has not been
authenticated in the internal authentication area, a warning
is issued by means of the warning means, and the management
system of the mechanical parking lot is also notified; and

if the portable authentication medium has been
authenticated in the internal authentication area, a warning
is issued by means of the warning means, and the management
system of the mechanical parking lot is also notified, on the
condition that the reception of the internal sensing signal

continues for the predetermined amount of time or longer.



user-state-confirmation warni ng processing of, in the case in which the
internal sensing signal is received, and, additionally, the portable

aut henti cati on nmedi um has been authenticated in the internal authentication
area, issuing a warning by neans of theéwarning neans, on the condition
that the reception of the internal sensing signal continues for a
predeterm ned anmount of tinme or |longer, and also of notifying the
managenent system of the mechanical parking lot. {C aim 14} A
mechani eal ; par ki ng-1ot control method according to any one of Claims 8 to
13, further conprising: reservation processing of, in the case in

whi ch a seco dm%ﬁ%n%ég.ybﬁfgk§n§9ﬁ5%b'c%n§%ﬁ?% Ication E%@P%i%\rg lyes and
i s standi ng by I'Te a first user I's performng an storing/renoving
operation, makin storage/renoval reservyation j.udgi ng whet her, this
oFandbySUkePTF SO eRhadtFng SPoPe. A GERLE & 6r PPEqaba Ay e e
vehicle on the basis of authentication information in the portable

aut hentPedi PBnifeBr i dge VRENPEI HEMPHSt CRE tWReR Stthd UpGittiasy dhat

aut henti cation nmediumcarried by the standby user is brought into the 121
ext er naénabol hentevateonocakteal of the external control panel, on the

condition that the portable authentication medium is
recognized by the control means in the external authentication

area.

{Claim 8}

A mechanical-parking-lot control method comprising:

first external authentication processing of
authenticating a user upon recognizing that a portable
authentication medium storing authentication information
specific to the user is brought into a predetermined
authentication area;

transport retrieval processing of, on the condition that
the first external authentication processing has been
completed, automatically retrieving a predetermined vehicle
transporter to an entry bay inside the storage/removal door,
or retrieving the vehicle transporter via the user performing
a start-up operation at an external control panel provided
outside the storage/removal door;

second external authentication processing of, after the



{d ai m 15} A nmechani cal - parking-1ot control nmethod according to Caim
14, further conprising: rearrangi ng processing of, to the extent
possi bl e, replacing the vehicle transporter planned to be transported for

t he standby user to a position fromwhich the vehicle transporter is nost
easily transported after the reservation processing, while the first user
stori ngkegmeyengran¥ebireke. htEl armilBH at theAcmReRami=gsl fRaydgmig iref

controlled by a control method according to any one of Clains 8 to 15.
that the portable authentication medium is in an external
authentication area formed in a limited area in the vicinity
of the external control panel;

first verification processing of judging whether or not
the portable authentication medium separately authenticated in
the first and the second external authentication processing is
the same;

door-opening processing of, on the condition that the
first verification processing results in an affirmative
judgment, automatically opening the storage/removal door, or
of opening the storage/removal door via the user performing a
door-opening operation at the external control panel;

third external authentication processing of recognizing
again that the portable authentication medium is in the
external authentication area after the user finishes
storing/removing a vehicle;

second verification processing of judging whether or not
the portable authentication medium recognized in the third
external authentication processing is the same as the one
recognized in the first and second external authentication
processing; and

door-closing processing of permitting the user to perform
a door-closing operation at the external control panel, on the

condition that the second verification processing results in
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an affirmative judgment and also that the portable
authentication medium 1s in the external authentication area

until the storage/removal door is closed completely.

{Claim 9}
A mechanical-parking-lot control method according to
Claim 8, wherein the predetermined authentication area is the

external authentication area.

{Claim 10}

A mechanical-parking-lot control method according to
Claim 8, wherein the predetermined authentication area is a
remote authentication area formed at a location away from the

storage/removal gateway.

{Claim 11}

A mechanical-parking-lot control method according to any
one of Claims 8 to 10, further comprising:

internal authentication processing of, after the door-
opening processing, recognizing that the same portable
authentication medium as the one authenticated in the first
and second external authentication processing is brought into
an internal authentication area formed inside the entry bay;
and

internal-presence display processing of displaying the
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fact that the user is in the entry bay and that the portable
authentication medium is in the entry bay on the external

control panel.

{Claim 12}

A mechanical-parking-lot control method according to any
one of Claims 8 to 11, further comprising:

unauthorized-person-approach warning processing of, in
the case in which an external sensing signal emitted from an
external sensing sensor that detects a person approaching the
vicinity of the external control panel is received, and the
portable authentication medium also has not been authenticated
in the external authentication area, issuing a warning by
means of a warning means, on the condition that the reception
of the external sensing signal continues for a predetermined
amount of time or longer, and also of notifying a management

system of the mechanical parking lot.

{Claim 13}
A mechanical-parking-lot control method according to any
one of Claims 8 to 12, further comprising:
unauthorized-person-intrusion warning processing of, in
the case in which an internal sensing signal emitted from an
internal sensing sensor that detects a person or a vehicle

entering the entry bay 1s received, and, additionally, the
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portable authentication medium has not been authenticated in
the internal authentication area, issuing a warning by means
of the warning means and also of notifying a management system
of the mechanical parking lot; and

user-state-confirmation warning processing of, in the
case in which the internal sensing signal is received, and,
additionally, the portable authentication medium has been
authenticated in the internal authentication area, issuing a
warning by means of the warning means, on the condition that
the reception of the internal sensing signal continues for a
predetermined amount of time or longer, and also of notifying

the management system of the mechanical parking lot.

{Claim 14}

A mechanical-parking-lot control method according to any
one of Claims 8 to 13, further comprising:

reservation processing of, in the case in which a second
user carrying a portable authentication medium arrives and is
standing by while a first user is performing an
storing/removing operation, making a storage/removal
reservation by judging whether this standby user is requesting
store a vehicle or requesting to remove a vehicle on the basis
of authentication information in the portable authentication
medium, at the point in time when the portable authentication

medium carried by the standby user is brought into the
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external authentication area.

{Claim 15}

A mechanical-parking-lot control method according to
Claim 14, further comprising:

rearranging processing of, to the extent possible,
replacing the vehicle transporter planned to be transported
for the standby user to a position from which the wvehicle
transporter is most easily transported after the reservation

processing, while the first user storing/removing a vehicle.

{Claim 16}
A mechanical parking lot controlled by a control method

according to any one of Claims 8 to 15.



