PARKABLE POSI TI ON DI SPLAY SYSTEM 1 BACKGROUND OF THE | NVENTI C?é&?ﬁﬁ'&
| NVENTI ON This invention relates to a systemfor displaying the position of
a vacant parking space (which position yll 5 be referred to hereinafter as
a parking space position) in an outdoor parking area or in a roofless
open-air parking area |located on the rooftop of a building, and nore
particularly to a systemof the kind described above in which i nage

i nformati on regardi ng t he pr cRARKABLE POSITIMNBISPUAY SYBTEM par ki ng space and

-the position thereof is provided for a car driver intending to park his car

in such a parking area, so that cars already entered the parking area and

"those waiting in the vicinity of- the parking area can be automatically

gui ded t hdr e BAGREROUND QRO tTHE HINVENMIEQN cars 15 entering and | eaving the
parkjng area. DESCRI PTI ON OF THE RELATED ART Three types of the system of
thi'S kind have WEE {QF JEE IVEPEEERN In the first type of the system
sensors for counting the nunbers of cars entering and 20 | eaving a parking
area are disposed at tHHRightiMFRNLIAN 8dates 92 prsteny ferdisplaying
merely grasp ., the ngggsr of cars-parked in the arkingqayea. I n, the second

type of the Faan: RAIERT FRIG] S HINER RIS EEIPR ML 5

AR
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subj ected~to
.in an outdoor parking area or in a roofless open-air

- parking area located on ﬁhé rooftop of a building, and more
S particularly tO'a.syétem of the kind described above in
which ima§e information regarding the presence or absence
10 of a parking space.and the position thereof is provided for
a car driver intendihg to park his’car.in such a parking
area; so that cars already entered the parking area and
those waiting in the vicinity of the parking area can be
éutomatically guided thereby making smooth the flow of cérs
15 entering and leaving the parking area. |
| DESCRIPTION OF THE RELATED ART
Three types of the system of this kind have
hitherto been proposed. In the first type of the system,
sensors for counting the numbers of cars entering and
20 leaving a parking area are disposed at the entrance and
ekit of the parking area so as to merely grasp.the number
of cars parked in the parking area. In the second type of
the systém, a TV camera is pro#ided to image the entire
area of a parking area, and the image signal éenerated from

25 the TV camera is subjected to digital image processing so



1 as to detect a vacant parking space by identifying the presence.of an-
obj ect having the shape of a car in the parking space. In the third type
of the system a noving object is continuously detected and tracked by
nmeans of 5 inage processing, and i nf GF rfatT on regardi ng a car which has
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becones necessay §'bneliubE1 9! 8beblEBUERAT tRhKIHS T JF L he :

tinme of re-startyng tﬁe operation. - Furt in the case of ‘the first typg_

of the 5y5t§miﬁbér;|596cé’§si£@_, canat iREotRat 8RS garasAGS af RAY Wilch
accunul ates after .a Tong period of operation. - Therefore,” it is necessary
to inprove thenge caviesre®f of NBeEEN&0parRingt spaceeies sdbyedo i20 a memory.
periodically count the actual nunber-of cars so as to correct the count of:
the nunber of cars stor eHowever petheyfirsti tgpei oft thes gyseem,Oirn whicher
hand, in the case of the second type of the systemresorting to the
i dentificationthé numbebsecef @8rshenteyingeanfapeaviing @aparkimgndres the
i mage processing, it is difficult to sinply extract the features of cars
havi ng a vari eéase grexgbypceountedaniat defpetive dpr $hat: fhegPosiddpryiof
identification | eads to:the,conpfexth Ot_in?%g,., Y

10 a vacant parking space 1s not ediately detected, and a C}

‘car ‘cannot be immediately guided toward the vacant parking
~ space. Aléo; thé fi:st tyée:ﬁas the problem that, once
.thé:system ig"feéét.durinéiits operation;'it-bedomes o

necessary to count and?fégiStéfLﬁhe”ﬁumber.of"cars:again at
15 the'time'df'reistéftiﬁg“the Opetatidﬁ; -Fﬁrther,.in the case_..
of ﬁhé“fifS£dt§be of'thé:sy§tem;'én error of the count of
‘the number .of EarSfinevitébIY'acétmniates7after'a long
period of operation;"Théréfbfe;"it is necessary to improve
the accuracy of thé'SeﬁSérs”bf.it'is'né¢es§afy.to :
20 éeriodically”cbuné_fhéfactual ﬁﬁﬁﬁeribf'cars so as to W
correct thé'édﬁht"of"the.number;bf'cars Stdred'ih a memory-
‘provided in ihe5SYStema | |
On the othér”hand, in the case of the seqbnd'type"
of'thé‘SYstem'resbrting fo?thefidehtifiCafibn of the object
25 havinghtheishapé of a car by meahs'df-thé.imaerprbcessing,'
. i£ is difficult to Simpiy extract the'featﬁfes'of:cars
having"a-véfieEY-of;shépes,'andfan_atfémpf'td imprdve the

accuracy of identification leadsjtb'the complexity bf image
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-3- 1 processing and | eads also to an jncreased period of time required for
the i mage processing. Also, the inprovenent in the accuracy of '
identification is not so easy, and theteis the possi bility that a parking
space already 5-occupi ed be m staken_as ,vacant. ther, in

g | F
The eace i Brecentingrend braficalEl £R, PRCORFRAaE8A, RELIOROF Himehg
tracking of & moying obiect b £ ing, this | .
or ocessrng. vk PARLERaLEOk! Fhe, 1UATRNPESSPPLAG - coRiPRoSLR, TEFEYEIFIES 10

leaving a pati He-peEiraty"Ge aRHRALLEFIBHCRR: Be® #RCPRAYCEmAY T o

type has the Hé?@'fE;E%%tE?%gﬁﬁifﬁEyfEhggfﬁégﬁikﬁﬁgO%F%cED 132 ect

entering or Teavring r Sspace’i s ng decision 15 on

the speciéic ; age b OShl N hgk . hRg . object will enter
or™ eave hi%Eggﬁﬁgggﬁgpgcgaﬁg§§9tPﬁeﬁiﬁéﬁﬁgﬁ3gézg§&gé§bribes a sensing

arrangement ‘whi ch Conpfﬁ§€ﬁee,liah&n&raasaibtetnandnﬁeaekggb PEGHE apart
above a parking space. The transmtter transmts a |ight beam downwardly at

an angle to iperef ¥esbreal to thé Aet¥ebichecand preaekihg oft e movdeg a
reflected beamis received at the receiver. If a vehicle is present the

recei ver doesbfjiéttrbgengans off imagedpbeaess Shiy)AENi6F ifbge! NyBkEis@Nng5
Wth a view to solve such prior art problens, it is an object of the
present invewilbnnot beoeffiectiperunhgsspiteipospntinuduspyayeppated as
MhICh-thfo in the case.of the first type in which the numbers of cars
entering andlleaviﬁg a parking area must be continuously |
.counted. Therefore, the third type has the problem that,
once accurate detection of a moving object entering or
leaving a parking space is failed, this wrong dedision_
15 on the specific parking space remains until another moving
object will enter or leave this parking space next time.
- US-A-4346293 describes a'sensing arrangement
which comprises a light transmitter and receiver
spaced apart above a parking space. The transmitter
transmits a light beam downwardly at an.anglé to the
20 vertical. If no vehicle is present in the space a
reflected beam is received at the receiver. if-a
vehicle is present the receiver does not receive a
reflected beam.
SUMMARY OF THE INVENTION
25 With a view to solve such prior art problems,

it is an object of the present invention to provide a

parking space position display system in which the



‘4 position of a vacant parking space in a car parking area is detected by
means of single still image processing, so.that the position of this
vacant parking space is displayed for a car driver who wants 5 = to park.
his car in the parking areas. According to the present invention there is
provided a parking space position dlsdgay system conpri'sing a TV canera for
i magi ng a synbol or a character marked in each of parking spaces.of a car
10 par ki ng area, Al D conversi on neans for convertlng the i mage output

i rgﬂi:? %u “ata aPP LE bh it ?Fg%%gﬁge%;m“ & e .Pﬁ?kggif 4
Symhol s or. sai GGl 26 LELCal Ol bhonahhh of Tifg1CEIIIOTAREYTS 1O

detecting the i'ons of ~vaca space of said

synbol s or sai s ext egh Y trac and 5
ol splay neans Pridi d|§%{fﬁ‘§/ 63 EREE éha pa8Le1BK! bECthis FaRaht

I'ng the vacant” parki ng spaces detected by said :
det ecti on meanpardifindg Yépute "B dEsplayba EBrMaOtad dirived Whictharits marked

in each of parking spaces, and these circular synbols are 10 conflrned SO
as to dete@ arsb cbam ayig t@gosnttnéswi:kmgaat:eaar ki ng--spaces."
,Accordinghto the-present invention,there is
provided a parking*spacewpositidn display_systemV
_comprisingta.Tvﬁcaméra for-imagingja:symbol or a
;chaxacterfmarkednin.each;of_parkinQJSpanes-ofta“car
10 parking area, A/D conversion-méanswfor-converting the
image output s;gnal of said TV camera into digital |

data, memory means for storing the digital data as a.

still Lmage, extractlon means for extracting said



The synbol may be in the formof a concetric multiple circle is marked in
each of the parking spaces, and the nunper of 15 <concentric circles and
sthe ratios of the line distances betweef the concentric circles are

identified so as to detect and display the positions_of vacant parking
spaces. A thd¥Rhels oR 5€iaaFRBHa ﬁe§acﬁr85 the ghidindmagerspaces, and
t hese charac%ﬁ%1 | dent i ¢haracter patterns

. d ied,b | ati i tF
'stored in a rﬁ%ﬁﬁ%ﬁ“cﬁ%??ﬁng#g 98¥§§8P8355B§03B§R&18P§pF&yv?ﬁ@“ﬁositions -
f t Eiag. .25 A _pl i t f I . b
gis;?gggd g?r _'ﬁga%§$cﬁérﬁpn§hgrBafignaetgégghgégggﬂg;%%pggﬁgﬁﬁg grea S
é?ke” toget hety ééEéPQSSxéﬁékﬁsaeﬂx!EaRBeeHhEEEEio§9$%§n$@ dgigect and
i splay the positions of vacant -parKki ng spaces. e camera may be

mouy ed ors a dﬁaéigﬁfl :g%%ﬁ&i Earaﬁﬁéﬁ%h gngaehaablsbaatags%ﬂiagt Wgaddie imge

of the parking t he | magi nditions are détermned on the basis

5 of a plurajdiectdd reycsanacdetbbeion meanssed around the parking area so
as to detect and display the positions of vacant parking spaces. The

posi tions of vacant parking spaces nay be 10 marked on a still inmage taken
- by the TV canera and - then converted into analog data'so as to _
di spl ay the positions THe spdaolt mpabei g thedtten of aasihigipl cdrcpenis varked in
Therefore, a parking space position display systemconstructed in
accordance each of parking spaces, and these circular symbols are
10 confirmed so as to detect and display the positions of

I vacant parking spaces.

The symbol may be in the form of a conéetrié multiﬁle circle

is marked in each of.thg parking spaces, and the number of
15 concentric circles and the ratios of the liﬁe distances
between the concentric gir¢les are.idehtified so as to

detect and display the positions of vacant'parking_spaces,

A character can be marked in each of the parking -
) 20 spaces, and these characters - identified by collation
with character patterns stored in a character dictionary

so as to detect and display the positions of vacant parking

spaces.

25 | A plurality of mirrors may be displaced around the
car parking area, and the image of the parking area is
taken together with those reflected in the mirrors so as to

detect and display the positions of vacant parking spaces.



15 wth t he present |nvent|on I s-advant ageous in that, although a
syabol or a character marked in a parkln space occupi ed by a car is hidden
by the car, the synbol or character. is sgvweal ed.agai n when t-he car | eaves
the parking space, and, by extracting the reveal-ed synbol or character 20
and confirnjng the speC|f|c synbol or character on the still i‘nage, vacant
parking space position information for a car can be provi-ded. The parking

space position di'spl ayng Vi BameraNnde beOmsiaed rdhChQShﬁEon floating above
that, although the problemof a dead angle arises during inmaging by the TV

canera due to tlhe @gaespacking asea ito aa;kleumlel tiynagfe e ileg prdicisy dies,
dead angle is elimnated by the use of the mrrors or by the . 1 nnvenent
of the TV canfamdtﬂyet imagmnghcbhd:.th.oam ag eb deitesmi ned tamatthenebasgidol -
character in each vacant parking space can be definitely confirned. A" &J '
par ki ng spdce qat')satpburallspYastfsystfsmmec@artrt@lr@@eslﬁpq:mi clrgnd thai t or
for displaying spaces based on the anal og dat a i-s advantageous in that, -
when the posi tparkingaayeaane par kPndespsate and: ddspdays the @RAitigns of
confirmation of the synbol or. character in that parking space is marked on
the still inmadta¢ambnP8yking $PaE8Mera and is displayed on the 10 nonitor,
a parking attendant or- a‘'car. driver intending.to.park -his car in the-
parking area is readlly i nformed of the position of the vacant and parkable

parking space. The | Nweg! (et of SeHERE Palithd'Bfbdls Y o1 examle only.

10 marked on a st111 1mage taken by the vV camera and " then .
converted 1nto analog data so as to dlsplay the posrtlons
of vacant parklng spaces on a dlsplay monltor.-
Therefore, a parkmg space pos1t1on display _
”sysuaucxmstnmﬂed:h1aoumthce ' ' o
15 w1th - : .the present 1nventlon is advantageous in that,
although a symbol or a character marked in a. parklng space
'occupled by a car is hldden by the car, the . symbol or
character ‘is revealed again when the car leaves.the parking
space, and, by extractlng the revealed symbol or character |
20 and conflrmlng the speolflc symbol or character on the
still lmage, vacant parklng space p051t10n 1nformatlon for
a car can_be provrded. | o
The parking space position display'syStemr
can be so constructed
25 . - that,'although the problem of a dead
angle arlses durlng 1mag1ng by the TV camera due to the
presence of cars 1n ‘a plurallty of parklng spaces, thlS dead

angle is ellmlnated by the use of the mirrors or by the



wi.th particular reference to the acconpanying drawi ngs. In the draw ngs:
Fig. 1 is a block diagramshow ng t.he structure 15 of an enbodi ment of the
 vacant- parking space position display#system according to the present
invention. Figs. 2 and 3 are-plan views showing different states of one
formof a par g’l"t’f&%"é’a 9 FheictV \FAReY actogether et ki ighe pEteapbngt i on

di spl ay syste own in 20, Fig., 1l Fig..4 is a block djagram show ng the
structure of é’rn-’er%(ﬁ*?ﬁefr]?ub? ?W@g‘?/]ac%t"]b%?%?%r s’p‘éc%a%s\’?ﬁ:%g

Vi o Show ng PAERABRe APaste” ctte B TR EY (e Lt g "ar ea pr ov! ded
Flos. 7A 78 and 7C are of SRESTRLERSE patithes aisbla StamMeicho i kieet ool
show ng the Sent PipRERolRINEN dibffaying Mot paneh of 4R Endlogiedt A ST
e 0 are pl Vet ot A GREOL ilth the Bodl ERHlod W ARl M Thg °
area provi ded pairkinghe He i tdd) th & R Ce HIBE Lo O b dH Sty SOF L& Sh@Wn

in 10 Fig. 8 Figs. 11 to 14 are plan views show ng various other exanpl es
of the charackymbededri RHaradq K i1y ¥ parking space is marked on the
still imagg'taken by the TV cameré and is displayed on the

;b mbnitor, ahbarking attendant or a car driver intending

St | to park his car in the parking area is readily informed
of the positioﬁ of the va@ant and parkable parking space.

The invention will be described now by way of example only,
with particular reference to the accompanying drawings. In the dfawings:

Fig. 1 is a block diagram showing the structure

15 of an émbodiment of the vacant parking space position
| ‘display system according to the presént invention.

_ Figs. 2 and 3 are plan views shoﬁing diffe:ent .
states of one formfof a parking area provided with the
vacant parking space positioh display system sho&ﬁ in

20 Fig. 1. '

Fig. 4 is-a block diégram showing the strucfure
of another émbodiment of thé,vacant parking space position
display system according to the present invention.

Figs. 5 and 6 are ﬁlan views.showing different

25 states of one form of a parking’area'provided with the
vacant-parking space position display system shown in

Fig. 4.



shown in Figs. 9 and 10. Figs.. 15 to 17 are plan views show ng other forns
15 respectively of a parking area prOV|ded with the vacant parking space
position display systemof the present’ en- tion. DESCRI PTION OF THE
PREFERRED ENMBODI MENTS Fig. 1 shows the™s s ructure .of an enbodi nent of 20

t he vacant parki ng space_ t tem d tq th t

vent o LThts onbod: nERSSr s "Bopf Poands? §y§aﬁﬂ‘pﬁ§%2&&'g o S o
|ntheformof I I ked rKi

Referring to ""tﬁé D% atinifa Pl tinn Frmpol 368 3, Bk pREIRE Bheq shgm,

TV canera 2. ral ¢ | unit 3 controls the operation of the entire
system A Ien% g%h&?bl U%P% ﬁ carries out renpte control of the iris 1

etc. in the canera |ens Fﬂgt' 1énaA£EbFQnd§%b§%mP%hbminﬁo@ﬂgwétfﬂbtd?gya

signal fromthe TV canera into drgital data [ 1Pmage nenory unit . g
stores the g'gofastiﬂYgﬁngﬁh@raémﬁanmbht'G&gﬁheAvﬁbkﬁﬁl%hr%ﬁE@PE ace

extraction unit 5 extracts the positions of circles fromthe st|II | mage

stored in the §6éi{:1bﬁaa£sfma?r ¥yskbih GccAr@inguite’ theNptleseertf iinWintdon.
unit 8 confirns that circles are extracted by the circular synbol

extraction unit 7. Wen Blgenpbehﬁdcuocheelplantvdem@ shoting Qhirfifeatern 10
processi-ng unit 9 deci des whether ‘such .an i nconplete ciré¢le results from
parti al shadi ngtatea ofrohe Eprm ofrappakkdngnaxepapnqw}dq@mnath1ﬁh&mt of .
t he specific parking.
vacant parklng space p051tlon dlsplay system shown in
10 Fig. 8. _ .
Flgs. ll to 14 are plan v1ews show1ng various
other examples of the character used in the parklng area
shown in Fxgs. 9 and 10. .
Flgs. 15 to 17 are plan v1ews showrng other forms _
lS respectlvely of a parklng area prov1ded w1th the vacant
parklng space pos1tlon dlsplay system of the. present inven-

tJ.on .

DESCRIPTION OF THE PREFERRED EMBODIMENTS |
Fig. 1 shows the structure of an embodlment of ';J
20 the vacant parking space p051tlon dlsplay system accordlng
to the present 1nventlon. Thls embodlment ls applled to a
parklng area 1n whlch a symbol in the form of a szngle
circle is marked in each of parklng spaces.
Referrlng to Flg. 1, a camera lens unit 1 is
25 attached to the front of a TV camera 2. A general control
.unlt 3 controls the operatlon of the entlre system. A lens

control unit 4 carries out-remote,control of the iris



space marked with the circle or a car is already parked in that parking

. space. In the forner case, the corr.ection 15 -processing unit 9 nakes

v necessary correction so that the spe.c.iﬁ.c par ki ng space is decided to be
vacant. A result- of-decision transnission unit 10 counts the sum of the

nunber of 1t heteQnfin thd camekas 18R¢ R tNuTbennoh /bheonverteedndiy & es and
transmts the count to a car guiding 20 wunit 13. The unit 10 acts also to

mark vacant penkvergsspacdmage slignali lfirommefe IWOcamera Rhdntlo ldigivmge
menory unit 6. A D/A converter unit 11 converts the marked still inage into
an anal og i mdgéasi gAastiAldimpgey memoryoundei 6 sZodiesplithes dikd talaligggerage
. signal on a TV screen. 25 _ Fig. 2 shows one form of the synbo
used in. the gatRi A§ ar 8&ildndmagewi | A barsudari syfbgl 2xthraction mmlie "0
i s garked_ in_each of parking spaces 14 for cars. The reference nuneral 15
i ndi cat esPan’ eRXkPRELS theePositigns ofpeirciles sromothe stiddl timagey
canera 2. In Fig. 2, tge TV.canera 2 is |located on the rooftop of a
bui | di ng or BRCEEROEB EPEBLd1l): iPAGe BRMEXYoPNifkebpar B FETSMAAr Fig. 2
shows that ng _cars are.parked in th ar Ki are On.the 5 other hand,
Fig. 3 shomgy?ﬁgi SﬁngﬁPégbnggﬂlﬁnBnFﬂﬂggﬁPﬁigBa§p5&§§i§&,aaﬁd the TV
canera 2 | oc ¥ et h arki e r i aQr detegt none of the
circles narkgﬁg?ﬁé?ﬁé ﬁ#nghgaég#ﬁglg%agggﬁgi ggggggﬁiPﬁeuEF%cﬁés are hidden

by the cars.ydfn a complete T8€r8PE" 25 A8 Okoh BErREROIL BB 8RN N FI 0. 1

10 processing unit 9 decides whether such an incomplete
St circle results froﬁ partial shading of a circle by a car
parked in a parking sPace in front of the specific parking
space marked with the circle or a car is already parked
in that pafking-space. In the former case, the correction
15 processing unit 9 makes necessary correction so that the
specific parking space is decided to be vacant. A result-
of-decision transmission unit 10 counts the sum, of the
number of the cbnfirmed circles and the number of the
corrected circles and transmits the count to a car guiding
20 unit 13. The unit 10 acts also to mark vacant parking
spaces on the still image stored in the still image memory
unit 6. A D/A converter unit 1l converts the marked
still image into an analog.image'signal. A dispiay monitor
unit 12 displays the analog image signal on a TV screen.
25 Fig. 2 shows one'férm of the symbol used in the
parking area, and it will be seen in Fig. 2 that a circle
"Oo" i# marked in each of parkiﬁg spaces 14 fof cars.

The reference ndme:él 15 indicates an example of the



wi'll now be described. Wen cars enter the parking area and are parked in

t he i1 ndi vi dual

‘parking spaces 14 in the state of the parking area where al

of the circles marked in the parklng,sﬁgces 14 can be recogni zed as shown
g

in 15 Fig. 2,

the circles correspondi to the nunber of the cars parked

in the ni rhgy%é&ﬂﬂa&ﬂ%eﬁoéé‘tféﬂn@f £Re 2008aMmaed 2The1anFige Rgr kkheg T8 ea

I's 1 maged

the TV canera 2-at intervals of a predeterm ned period. In

this case, thandd® 2eals lofaté® 6nnthe teoftopi bflaabaildinigelor 26 a
controlled by the Ilens control unit 4. The inmage of the parking area taken

by the TV.capuwle Zrectadvattthe byehber AP thavparkn.ngmau:ei.l nffdga @ git al
signal, and this signal is stored as a still .inmage in the still image

Menory unit Gshows thAt masears haretpatrkedagn tbesperkdngt axea.i nQa thies of

a predetermined period of, for exanple, 1 sec to 5'sec._ The still image g,
read out f&cnnthﬁxshand:lﬁmge %eﬂb@?suhh@t6°ﬁ§sséﬁﬁlPéﬁkﬁé dRe ndidecyl ar -
synbol extraction unit 7, and the’ aortlons correspongbgg tq the circul ar

1 symbol s i n RARKINGEPELS ki1 AR
circul ar symRAEKING 13ELHLAR NELEPS:

dthe T¥- §a¥}ﬁFPe& fedciabayieathey nhol

tée19r, &l eabe P

of the

confirmation unit 8. The extracted gosmlona8 r esent t% S SItIO S of t he

onTi T, vhoahEREE oBF e Ciind cRaFkAY. BhaRép)as, ERRES %ﬂ‘tb%”g‘iégésﬁss azp

are extracte
correction pr

10

en a conplete circle is not conflrned the
%%@ %y ﬂ?ggaﬁéﬁldes whet her. such an _

The operatlon of the embodiment shown in Fig. 1

will now be descrlbed. When cars enter the parklng area

~and are parked in ‘the 1nd1v1dual-park1ng,spaces~l4 in the

state of the parking area where_ell of the circles marked

inlthe*parking-spaces'l4rcan befrecognizedrasesh0wn in

lszyFig..Z,_the_circles'corresponding'to the-nnmberrof-the-cers'f

. parked in. the nine'parking spaces'l4'cannot be'recognized.

- The entire parking area is-imaged by the TV

camera 2 at intervals of a predetermined-Pexiod. ~In this

' . case, the iris, etc. of the-camerailenS'unit 1 are remotely

20 controlled by the lens control unlt 4. hThe'image of the

.~ parking area taken by the TV camera 2 is converted by the

A/D.converterfunit 5 into a digital_signal,'and this

signal is stored as a still 1mage in the still’ lmage memory

unit 6., In thls case, the’ Stlll 1mage is stored at

25 intervals of a predetermlned perlod-of,_for example, l}Sec :

to 5 sec. -The-still image read ont'from the still image

memory unit 6 is- supplied to the circular symbol extraction

- unit 7, and the portions corresponding'to the circular



10 incomplete circle results frompartial shading of the circle by the car
parked in the parking space in front of the specific parking space or the
car is already parked in that parkinogMpace. In the former case, the
correction processing unit 9 makes necessary correction to decide that 15

such a papki sgmbpase ihs thacdmagendrer akeFactedao eellsupPlidTits amd o the
resul t-of -decision transm ssion unit 10. The resul t - of -deci si on

transni ssi oncinctla® symbbd tbafirmationf undtadt: pAhe regxtsm@anesi confir ned

by detection of. the circles and transmts that information together with

"~ 20 the posippshtinher mepresent the pasidiodisngfurtihe tdrcullars symbols) acts

also to mark the total nunber and positions of the vacant parking spaces on

the still inmkBetbeoparkingt spaces| 14i aade imdiwateuthe @ostdaons lofl the | |

i mage is converted by the DA converter unit 11 into an analog 25 i mage

~signal whBchPpssidbdgl Rpeking spavesndde ofhencigcadary syghalor unit 12. On
the basis of the TV |nage di,splayed qon the_display nonitor ynit 12, the car .

gui di ng uni t CPBELFMBLAR tHElFopaF°ﬁ5&E@P Xﬁ&tﬂﬁgiﬁpﬁh§<He\ﬁiﬁﬁ%¢ﬁnuklng

1 f t.th be d t d_th t
par ki ng.spacs®! ?%ﬁslpaaijggwaﬁ%p cPRgkis. prasess LR SRS ea i

the ol rcul Z?%EE@?—S*‘"%@?M When. ?8“@'1%#@ ﬁé%cfe‘” AR e s o

parking spacgﬁelgogg?g?ggg ?:B‘ée%tb g%nits‘écd %fﬁre% %éﬁeerd%tu%(ﬁt &k The

di spl ay ‘noni tor uni ays vacant parking sp
10 incomplete circle results from partial shadlng of the circle

St | - by the car parked in thé parking space in front of the
specific parking space or the.car is alreadf parked in
that parking_spaCe; In the former case,.the correction
processing unit 9 makes necessary correction to decide that
15 such a parking space is vacant and transmits the result of
decision to the result-of-decision transmission unit 10.
The result-of-decision transmission unit 10 counts the
'number of vacant parking spaces confirmed by detection of.
the circles and transmits that information together with
20'_the position information to thé car guiding unit 13. This
unit 10 acts also to mark the total number and positions
of the vacant parkiﬁg spaces on fhe still image stored in
_the still image memory unit 6. The marked still image
is converted by the D/A converter unit 1l into an analog
25 image signal which is displayed as a TV image on the dispaly
_ monitor unit 12. On the basis of the TV image displayed
on the display monitor unit 12, the car guidiﬁg unit 13

informs the total number and positions of vacant parking



14 so that the position information of such vacant parking 10" spaces 14
can be provided for cars entering the parking area. According to the
Jillustrated enbodi ment, the positions ofjqvacant parking spaces at the tine
of i magi ng can be S|nply detected by SIJ e still inage processing..15

Therefore, 2¥ceae é@wéf}% 0sB0erdt G MY tah B Rlideq %qtlc#y{#th%.

single TV ¢ ne? nDun on cen € erec

par ki ng area gyéggﬁgggggﬁgnéﬁ ng gt exhlblts the . effect of ‘a plurallty of

TV caner as. ause j ect of i mage proceSS|ng 20 is not cars

having a variety of Shapﬁﬁeb‘ihag%b%'r%m fhe M6 Ganldtd ' goq.sg tétﬁﬁﬁlﬁd Vagant

parklng spaces can be recogni zed by sinple processing. pattern

rotation proceggbpadi $nURRECE8EIANY iRRAGRUSRIDIGN WHitCW &t S.‘MfM\ﬁaI@rbf)e
recogni zed as circles when viewed' from whatever: 25 -angles al though they SJ

may be soneshagodi ekampgd, lAsee, iand Theotcigendia |symiglposiard thetindye
circul ar symbol marked in each parking space can-be detected when a car is
parked in thaareacbnﬁgrmedceso @hhtl&heommsﬂqicns%dﬁlparkhnqnspacesﬂl4hat
a large circle is narked-on the roof -of a car.)  Therefore, the possibility
of providing vwquni:nabr thei gdmeo ofuildses defarenaan de aiemetbccdlh%d
parking space is very |ow, and accurate information can be 5 surely o
provi ded.  FurtA&splaEcmona tome undie 12 ddispLay smihee yaqants maxdiing |sna:rees o

par ki ng spaces the galntln% wor k. can he facilitated.
hat th p051t10n 1nformatlon of such vacant parking

10 spaces 14 can-be prov;ded for cars-enterlng the parking
area. = _ _ -
dﬁccordinq-tO'the-iilustratedfembodiment,'the'
' positioneVof:vacaﬁt“pafkihg'spaces;at the time-of'imaging
can be 51mp1y detected by sxngle still 1mage processlng.
15 Therefore, the v camera 2 need not be contlnuously
operated(:and'the 51ng;e TV camera 2 that may_be mounted
on the-center'pole erected 6n'the'parking area may be
p-anaea so th'At:' it exhibits the effect of a pluial‘j.ty of
TV came:as; ‘Aled;.hecausejthé“cbject'cf'image{prccessing
20 is not cars having a_varietyccf"shapes'but_is'Simple |
circle, the*priticﬁs'cf'vacaht patking'spaces can be
:eéognized bYVSimﬁie.processingil Also, pattern rotation
proceeeingfiS'uﬁnecessaiy'becaueedEuch circulat"symbois
can be*reccgniied-as circles when viewed”from°Whatever
25 angles although'tﬁeY5May be-somewhat distofted; Also,
it is not- generally supposed that the c1rcular symbol
marked in each parklng space can be detected when a car

is parked in- that parking space. (It is commonly rarely



-

Fig. 4 shows anot her enbodi nent of the present invention in which a

concentric nultiple circle is used 10 as the synbol. The enbodi nent shown
in Fig. 4 includes a synbol extractionygnit 21 extracting the position of a
concentric multiple circle,and a synbol recognition unit 22 recognizing the

nunber of jcopgetiicalcitidiea Add & iHridSiPindhited idie e tAdEESLEL Ween

the concentric 15 circles extracted by the synbol extraction unit 21. The
remai ni ng corpemant)s Ahersfode, the t LSOV | 6F pxebwiding Rexb |
reference to Fig. 1 and need not be described in detail here. Fig.”5 shows
one- form of dnfarmatycar do tquikde & &Y tdwamiimdi alrdadhwecupidd g. 4 i S
applied, and it will be seen that each of parking spaces 14 for cars are
mar ked wi t h Pagkitentspacenis iveny diow, anddicmtrate iirfqoed tiom. caihdbsane
concentric multiple circle may be used for each of these parking spaces 14
or "di f f er Snt SdERdIhPHOVidad. plFarthen r decavae the same fairale ksgaxkede
par ki ng spacgs 14. The reference nuneral 15 indicates an exanple of the
position of RScKACH of allnkhe;Rarking |spages, $he jpaintingavark gan be

| ocat ed on t%e éﬁpftqp-of a buil ding or on a pole erected at the center
of the parki t§Statated.ri g 5 shows that no cars are parked in the parking

ar ki ng Spaces 14,  andtafe 1u-Sman: 315 he e ety o K SRR IRPE  ca
Chn recron: 73ndentibiin WA o WorRANIAN Wl Bl A A e 1
10 as the symbol. The embodiment shown in Fig. 4 includes a
symbol extraction unit 21 extracting the position of
a concentric multiple circle,~ahd a symbollrecognition
unit 22 recognizing the number of concentric circles and
the ratios of the line distances between the concentric
" 15 circles extracted by the,symbel extraction unit 21.
The remaining cdmponents are similar to those shown in
and described by reference to Fig. 1 and need not be
described in detail here.
_ Fig. 5 shows one form of a parking area to which
{_J 20 the embodiment shown in Fig. 4 is applied, and it will be
seen that each of parking spaees 14 for cars are marked
with a-concentric_multiple circle indicating its position.
- The same concentric multiple circle may be used for each
of these parking spaces 14 or different concentric multiple
25 circles may be used.for.the_respective parking spaces 14.
. The reference numeral 15 indicates an example of the
position of location of a TV camera 2. 1In Fié. 5, tﬁe

TV camera 2 is located on the rooftop of a building or



spaces 14 because the--concentrlc mul tiple C|rcles are hldden by the cars.
In Figs.--5 and 6, a concentric double circle which is a S|an|f|ed form of
t he concentric --- 10 nultiplg,circle is shown. Figs. 7A 7B and
7C show actual exanples of a variety 8 The concentric nmultiple circles.

ot on ofl LI Gotaks rredrel BEE0E Fohbef bP PALCBatRing ared SRS
quadrupl e Cll'ii"‘#ﬁ‘eegr gsnﬂg@k*§hth£l€ olt?%rg' QPEt garff%&' %ﬁ ¢he! Barkangentric

circles are rom -eac ows- - ah arrangenent of

_two- concent#éﬁa rm'é* pag% %égéffshaaamrfg -25- BRBRE ¢HAE BAke ireClparied a

| ower quintuple-circ eren i'os of Iine distances between the

concentric cif Glfive %é?ﬁ@ﬁg gPacékVelLy. aﬁhetﬁéem&tbaﬂeeﬁ Qhu%c&Q@@nd P
enbodi rent applied to the parking area using the nultiple circles narkegy

in the paykidubwdagies parkdsycaréy tan sesegaizehor detebe hionet ofbodi nent
_ applled to the parking--area using the single 25 circles marked in

t he- park|ng'ﬁﬂéu55MceﬁE&£mrmugtiplElgzréleshmasyeﬂohnexhea@anknnunlt 21
extracts the concentric multiple circular synbols-froma still inage stored
in a - stilépaceselscbecgusei thé-aotcenpplicenulbhipdet cizcdes are synbol s
~to the synbol recognition unit 22. The synbol recognition unit -22 ' :
recogni zes thidden by thetearsi nelni Eidfeced prAnbenar RONCEMETIC doWY | es
and the nunber of the concentric C|rcles in-a manner simlar. to the 5 '
det ecti on ofckegle gdaichels ansimpiiiingd §PFm pﬁetggyconcentrlc o

_ 10 multlple ‘circle is shown.' Flgs, 7A, 7B and 7C 'show actual R
- examples'Of a variety of the coﬁéentrié'muitiple'circles. B
- Fig. 7A shows a concentrlc quzntuple c1rc1e in whlch the
dlameter ratios of the concentrlc c1rcles are the same.
Fig." 7B shows a’ concentrlc quadruple clrcle in which the
15 diameter ratios ofathe-cpncentrlc c;rcles are-dlfferent_.
from-each'other. HFig. 7C shows:ah afrangémehtZOf two-
concentric mnltlple c1rcles in whlch an-— upper quadruple |

circle and a 1ower quintuple: clrcle have dlfferent ratios

of line dlstances between the concentrlc-c1rcles, respec=

20 tively. om0 -

The operation of this sécona embodihent”applied
to the parking a:ea using'the'ﬁﬁltiple4éircles'marked in thé_hi
”-'pafkinQESpaCes'is.basically the”same-as'that”dfjthe'first |
embodiment'appliedfté the parking~atea-ﬁsing'the single
25__circles marked:in the—parkingsspaées;"Referring'to Fig. 4,
the symbol extraction unit 21-extracts the'cehcentric
multiple circular symbols from_a'stiil image'Stqred in a

'still image memory unit 6-and supplies the extracted



“deci di ng whether or not the extracted synbols truly represent the
concentric nultiple circles indicating the vacant parking spaces. I-f an
.extracted synbol is not recognized as_a150ﬂplete multiple circuit, a
correction 10 processing uni:it 9 decides-whether such an inconplete

mul tiple ciyclamesd teo fEn Pabd Bl redegh i od @nitll 32 Pl orid répmbdy a car .
parked in a parking space in front of the specific parking space marked

with the multigdcdbdriitich ainbt C22 fécddriiask | thd hedt ivd kb HdckPaLEne I N the
former 15 case, the correction processing unit 9 makes necessary correction

SO0 as to rest @istdreces | betweeri tid ccorivertrivli €hicled haid ttite paiddew space
I's vacant. The operations of the remaining units are the sane as those
descri bed al r esftlythey ceicerencic taifelps limrml madnencs inkl alesioo i tieel 20 in
detqi! here. According to this second enbodi nent, the single TV canera
mounfed on,5 f dletechigre of thaxr gndes prell |lg1cpmnrm the tamnt, ttheyebXi ng area
capabl e of parking several-ten to several -hundred cars can be npnitored by
the single TVassiding Whether Qhé‘%sﬂﬁ ﬁtﬂcﬁ%aﬁﬂw*ﬁ@l%ﬁaoes at

the time of inaging can be s detected pby. single sti]
processing. ESSRYSHGRE aﬁfg‘gc%l ’cg %c&‘l* g!-%g nekecars

v o e S ef%ﬁéﬁ?%é ; f%g”pé’ﬁat%#’r%x@ Jé'rf%r%%"' csing i's
unnecessary. ;teqqgt G A0 S o0 sFu il e Blapke S8 ABLIEod foot e

the nultiple & can
10 processing unit 9 dec1des ‘whether such an incomplete

e | 'multlple circle results from partial shadlng of a multlple

| circle by a car parked in a parking space in front of
the'speeific parking space marked with the multiple circle
or a car is parked in that parking space. In the former |

15 case, the correction p:oceséing unit 9 makes necessary |
correction so as to restore the multiple circle which
indicates thet the parkin§ space is vacant. The operationé
of the_remaining.units.are-the_same as those described
already by réference to Fig. 1-and will not be described

20 in detail here. .

According to this second embodiment, the single TV
camera mounted on, for example, the center pole . is panned
so that the parking area capable of parking several-ten
to several-hﬁndred cars can be monitored.by the single TV

25 camera. Also, the positions of vacant parking spaces
at the time of imaging ¢én-be simply detected by single
still image processing. Especially, because fhe object of

image prdceSsing'is not cars having a variety of shapes



5 extracted by relatively sinple imge proce55|ng , Thus, the scal e of t he
system can be reduced, and a single i mage - proceSS|ng unit can process _
| mages taken by a pIurallty.of TV cangras, so that the systemcan deal with .
a |arge- capacity parking area. Al soleit cannot be generally 10 supposed
that the nmultiple. circular mbol. -marked i n_each parking space can be
detectedlmhhﬁta?%a?lmglﬁaﬂﬂéglpﬁetﬁ&Fc &Fkﬁﬁ§°§p56@ SYﬂmﬁﬁﬁﬁﬁﬁi

ossi bility-of oyi ding wtong information.to gui car_toward an .
glready ocgﬁb?ggé gf??ngagbgﬁg 3§Fy Bﬁteéﬁdrg s BTCSSfM%n can be
surely provided.

anfl thera Hhpetagsnrhe diseaﬁgg;gtegﬁr%e B e e e o L e

. . t tron ...
of & spect {TEaph Rrhcvhite. P HORHR, SRRl s R RaA IR A O L he
gui ded t@“’aéﬁt{-&ée&fﬂgnfréi? K10 EABLE. 1hbe BrBRUYS RG0! A EDUEN!

of the present 1nven I"c nuneral s are

used as idegéiidCati ERe CEPEBEMCEANT BE téaabbhxl Baal BE sARY1E QRmgd  Par ki ng
spaces in a parking area.” Referring 25 to Fig. 8, the System conprises.a

.character epioe6sshglahit28anxprookbsyinigeRotakienn by adplAraliicyyEer al

character froma still image, a character rotation unit 24-orienting the.
di recti on ofvtdamerasacsedthatrtheesystem-can- féal wihedetlargered
direction, -and a character recognition unit 25 enlarging or contracting the
si ze of thecapacatyeyarklng area. Also, it cannot be ‘generally E
10 supposed-that the multlple clrcular symbol=marked in each
parking space can be detected when a car is parked in that
parklng-space. Therefore, the p0351b111ty of prov1d1ng
wrong information to gulde a‘car toward an already ‘becupied
'parking.space'is'very:low,'ahd'acourate'inforhatioh'can be
15 sorely'provided. 'Eurther,"whentthevhumber of the conéentric
"CirclES'and the'ratios of the-lineldistances'betWeeh'the— |
concentrlc c1rc1es are selected to dlffer in the_
1nd1v1dua1 parklng spaces, “the" absolute p051tlon of a
specific parklng space can be read;ly-;dentlfled, and a
20 car can be guided towafd this:sbecificﬁparking;space; . W
| Flg. 8 shows a thlrd emhodlment of the presént
~invention. In ‘this third embodxment, Arabzc numerals are
"~ used as”identlflcatlon characters for'idehtifiing—the
positions'of parkingzspacesiin'ahpafking area; Referrlng -
25 to Fig. 8, the system comprlses a character ‘extraction unzt
23 extract;ng the=p031tlon of an'Arablc-humeraltcharacter
from a still image;'a'character:rotation ﬂnit'zd.

orienting the direction of the"extracted charactér in a



character according to the size of characters stored in a character
dictionary 26 so as to recogni ze the extracted 5 character by collation

; With those stored in the character qicrzgpary 26. In this character
dictionary 26, Arabic nuneral patterns rked in the parking spaces are

-stored. Int Mot IV R ' a | | g ter .
dicti onar;l 26 stor esﬁki a ??#Jén%a xg, 1%%@8@?3%&%%%5%%8%‘?28{%@%%5nt S

of the thi rd_mﬂ?ﬁn@r@r { dh 8Bt £i¥g L INE Cs SPOVE | fhéi ExtPalted and need
not be described in detall here. As descri bed above, the nunerals 1 to 48

are marked i cHd¥adispetddoaing Ko el agre 14f séiwarattelrs Ostdred Sidhe
reference nuneral 15 designates the position of |oca- tion of the TV canera

2. This TV carharacteralidieibrary 26 remfdoptof racdygnizié ntherextracped e
erected at the center of the parking area. Fig. 9 shows that no cars are
parked i n & helpardceter dpacesllation helth hchosmnsito2dd Fiy. thié chavactént
cars are parked in nine parking spaces nunbered 4, 5, 6, 14, 15, 16, 31, 40
and 45, and tdicthonamer2b2 cinrkthis ccharacter dbetiomaryil 46 bedrabict hese
~nunerals are hidden by the cars parked in these parking spaces. 25 o
The oper at i oPuHeRat Patherne ke nn | the RIgking sPRCENAresStPEedof the
embodi nent- shown .in Fig. 1 _or 4 except the gperatjons, of fhe character

extraction unft ¥ qage ofaRarking AT wnoln gy nde the  character

reCOgnitionlﬁﬂéré%%ér\g¥¥£fggéifﬂgéﬂség¥%§EX£g£§E numerals 1 to 48.

10 The remaining compohents of the third embodiment are the.
same as those shown in Fig. 1 or 4 and need not be
described in detail here.

As described above, the numerals 1 to 48 are
marked in the respective parking spaces 14 shown in Fig. 9.
15-.The reference.numeral 15 designates the position of loca-
.tion of the TV camera 2. This TV camera 2 is mounted on
the rooftop of a building or on a pole erected at the
center of the parking area. Fig. 9 shows_that no cars
are parked in the parking spaces. On the other hand,

EJ ' 20 Fig. lb shows that cars are parked in nine parking spaces
numbered 4, 5, 6, 14, 15, 16, 31, 40 and 45, and the TV
camera 2 cannot recognize thesg numerals because these
numerals are hidden by the cars parked in these parking
spaces. |

25 Thé-operation.bf this-thifd embodiment is
_basically the same as that of the embodiment shown in
Fig. 1 dr 4 except the operatiéns of the charééter

extraction unit 23, the character rotation unit 24 and the



area and are parked in the individual parking spaces 14 in the state. of
the parking area where all of the nunerals .marked in the parking spaces 14
can be recognized as shown 5. in Fig. Q9 the nunerals corresponding to the
nunber of the cars parked in the nin€ «¥rKing spaces 14 cannot be o

i Vin Fig, 10, . ' the .parki.ng .area.f ak h
oo oL Ot fddbodReiod i o85O 'Whﬁﬁt'ggEﬁhggr%ESi He Satkihe '
camera 2 s TONVErt etl by v D vomverrer WAt S Tt e | |
ot e S F Oted Cand fare WBEEKEA EnSthe: 1hHRGTaWd1 BERIhE. SpHRAR TRTOLY

‘the character extacdiLfe Wt LR gsi:ﬁ%g BP8aPRALLEORT10b£C MakAG R a1s
correspondi ng to vacant parking spaces and orients the detected characters
in the predetigirkdd i s gafﬁfﬁgospacggr-1'a>.<-aaalvse Beodhisel a3 %fho%@e -
nunerals 1 to 12 and that of ‘the nunerals 13 to 24 are opposite to eac P
other in § g.iP.Fighes ofeli&, nifle PALET cbPre8pogaiRg tBEEHeNHERbRKSofi t IS
necessary to rotate one of these nuneral groups by 180 relative to the
other so as-tth€(ars ipaitkedeini thé hrisanpagkingt spaceand4t bannbar det er
rotation unit 24 acts to change the direction. The characters oriented in
t he same di r emsagagnired has f sinovn obnoFighelOhar Fheeimageadifothenipark4inagr e
supplied to the character .recognition unit 25, and, after their size is 25
enl arged or Gxfa kaken thy nthe TViecamevao? iBecohuexntedr bystheed/Dn the
character dictionary 26 , they are collated with the characters stored in
the charact ercoRayafrynde 5 Thatenar @tgitategdgnati oandnithiss signadni zes

whet her Qr. not . . s g e : L »
Yo is stored as a still image in the still image memory unit

R

6. From théfsiiiilimage read"qut'from;the:still image
memory unitIG; the character extraction unit 23 detects
thespdsitions Qf-ch#téctérs'COrtespondinglto vacant parkiné_'
'spaces:and_driehﬁs-the detectedfcharactéfs in.the.p:edeter4
15 mined direction. For'exémpleg_the’ditédtién of the numefalél
1l to 12-andithatfofﬂthe'nuheraié 13 to-24-are*6pposite to |
‘each cher_in:Fig¢TBu'-Therefo;ég.in3ofdé£'to"récognize
: tﬁese.numefals,-it is;nedesséryfté;rotate-one]of théée
numeral groups by 180°.ré1ati§é-t6=the other so as to
20. orient them in the same-directidn}-and-the“characte;* _ - i;i
'rotation unit 24 a¢tsfto'¢hange the'directiqﬁ;"The-
_characters oriented in the sameadirectiOnfby the function
' of the character rotation unif 24 aré-Supplied'tO'the
¢haracter recognition unit 25, and, after their'size is
25 eniarged or coht:agfed to meetftheasizegof'the.characters'
'stbred'in the'cha:actér'dictiona:y'zﬁ;.they"axé'cbllated
' with_thegcharactéfS'stored in'thé_Charactér dictionary 26.

" The character-recognition unitf25’reco§niies whether or not’ 



.19 1 the characters correspond to those marked in the parking spaces 14.
“When any one of the characters cannot be conpl etely recogni zed, the
resul t-of -deci si on transm ssion unit 34 deci des whet her such an inconplete:
character 5 results frompartial shading by a car parked in the parking

space in {rophe OthabaéterskesBreéBpeRaOtot BRoBECRGPREAONALASS ﬁth‘iH at
par ki ng space. In the forner case, the unit 10 decides that the speCific

par ki ng spacepaceyartént whénsdnpl oae bietRenbhRarastdepssckhadg bé t he
recogni zed vacant 10 parking spaces together with those of the already
confirnmed patémpleteiperetoghheedar thei desgltrof-ddcishont keanamtskion, the
unit 10 applies an instruction signal to the still inage nenory unit 6 so
that the parwniy 3padecidesi whethervauaht anr dncompieker kbaraqteke stil
imge 15 stored in the still inmage menory unit 6. Thus, the posi- tion

i nformati®n. ﬁ@sﬂbhsvﬁsgmtP@E#kihgsbédéeg éXnabéaprﬁérhéé isr ther paskiagi ng
the parking area. Figs. 11 to 14 show other forns of .character display. 1In
Figs. 11 to iﬂac?hé“cﬁé?%&tEfsthﬁFkBBthnEhépéee BEr khRgPEBgEBSePE 2

nodi fied so as to f itate.the processi he character tragtion
Unit 23, theCaRaiRcthat, BAEKiBA BRRESas IR t?ﬁe%eﬁaﬁacmereeﬁén}lm'n uni ¢

20 uhi oh 15, S8TAELEgH EnhUpR°R8LEE A RLEQRGY BB UE VRRARE She
T8 B0 St hebie, 5o 3 8, BB
extractipg pyafﬁfnﬁhéﬁﬁéégrtSééEﬁéE'Gﬂtﬂnthogé of the already
S confirmed parking spaces to the car guiding unit 13. At
the same time, the unit 10 applies an instruction signal
to the still image memory unit 6 so that the parking
spaces decided as vacant are to bé marked on the still image
15 stored in the still image_mempfy unit 6. Thus, the posi-
tion information of tehlvacant parking spaces can be
provided for cars entering the parking area.
Figs. 11 to 14 show other forms of character
display.. In Figs. 11 to 14, the characters marked in the
i 20 parking spaces are modified so as to facilitéte the
| processing.by the character extraction unit 23, the
character rotation unit 24 and the character recognition
unit 25 which is_cohnected to:thé charactér dictionary 26.
The manner of character display shown in Fig. 11
25 can be used when the total number of the parking spaces
is less than 100. 1In Fig. 11, the number of digits of

~all the characters is limited to two so as to simplify the

character extraction by the character extraction unit 23



20 - 1 and so as to decrease the nunber of the character patterns stored
in the character dictionary 26 to be used for character recognition by the
character recognition unit 25. Thus, -t manner of character display .
intends to 5 inprove the accuracy of ~¢c acter recognition, to shorten the

ey S TSR Rt SRR P Bl
display Shoth bacEbgnglzeosdn 10 ool LhRspek itk '

conmbi ned with dne o numer a re re!?ent each parﬁq ng

space, and th'fofOéﬂ%fi%sgfaEengﬂlkasnc%@etWQeEﬁdya%ﬂéPi?e Ridf the

par ki ng spaces excee I S case Is preferable n to use the

Ar abi ¢ nuner al 423 gndst herh@kt, ekhéSmahnek bEe charaahelr \Wiisgh 87 LAEHIH RS ..

to each other. In the character di splay shown in Fig. 13, "a two-stage

arrangenents. | imphbo8 €Re abcukackebictharhciter deplogaltion diteplshaskdm an

upper position and one of . two- digit nunerals is displayed in a | ower
position, is ushd péridbd: regu&sedt fexc brp&esstlggspmle tollredusa ayheent . of
such an arrangenent can deal with an increase inthe total nunber of

par ki ng spacescontenparbfngher chazadtexnddlcsdodaxly W6 whilch risrithe ng of
parki ng spaces in a parking area where nore than 10 cars are parked in each
row of the 25 cparacngrspacssrn memasigh t he nunber of Kinds of the
characters and the total nunber of the characters to be recognized increase
as Con‘par ed to the case ;ﬁome| ﬁhpr:ecter dlsplay Shown in Flgc 12' one

10 of the:lette:s.of the alphabet is combined with one of

'and*this form can deal with the case where the total number

of'themparkinQJSPaces exéeeds-loo;' In-this"caSe, if is

p:eferable not to use the Arabic numeral 2 and the letter
15 2 of the'a1phabét:which are:analogbusfto each other.

In the'CharaéteridiSbiay"shbﬁn in Fig. 13, a
two-stage arrangement, in which°6ne of'thé'letters of the
alphabet is displayed in'an'unper position and ene of fwe-.
digit numerals‘is displayed in a lewef'pbsitibn. is used

20 _to'repreSent eacnenarking:spacé; The-emplbyment:of-sdch
an arrangement can deal w1th an 1ncrease in the total
number of parklng spaces 1n a parklng area and can also
deal w1th-the numberlng of park;ng spaces in a parklng area
where ﬁCreﬂthan.lO 6ars_ate'parked'in'eacn-rbw_bf the
25 parking spaces. Although the number of kinds of the
'characters-and_the total”nuﬁbefief the.characters.to'be
--recogniaed inéfease as compared to the case shown in Fig.

11, the accuracy of decision of the pesitions"of'vacant

the Arabic numerals 1 to 9 to repreSentneaeh parking space, -

N



11, the accuracy of decision of ‘the positions of vacant -21- 1 parking
spaces, when recogni zed, is inproved. In the character display shown in
JFig. 14, an underline is additionally rked under each of character

conbi nations so as to facilitate the defision of the 5 rotation angle for

character Rot gég%g_gl%%?%]%g&g&é{&% ﬁ(étde':] J{slqét%r%"ég”t 24. This

manner of Cha ay is a ageous | only the rotation

processing is sinplifie I ] : _ alyy 6 d 9
can be prevented. 10 qnb@hé&%rﬁdtﬂ% ﬁ}l%rsg' énbogivﬁheﬁiﬁ]%%' t'he’ p%gi tions
of vacant parlgnderli%ecs s2laddi®idn® 1Y rafEd Gridtt RadH B eHltRHSd by
single still inmage processing. Therefdre, the TV canera need not be
continuously epabinadioNsd sohassitid!facil ity aHddediRidiE oPWHed on the
center pol e erected 15 at the center of the parking zone nay be panned so
that™ it exBi brotatienchahglie Fora charadtery ratabiomproressimp byeastmise t he
obj ect of inmage processing is not cars having a variety of shapes but is

si npl e Ar abi c characdier aotatdonenmidfl 2dhe Fhilsabennerhafacharacter be
recogni zed by 20 relatively sinple processing. Al so, even when recognition
of a charact edisplaye iisi adyantageonsriigy dhat aat anlyr then tetatican v
.corrected by estimation on the basis of the result of recognition of

adj acent vacaREFoggseing dFacdsplifiedebut @alse Fomishaken Rgtwagihdhal t hat

the character 25 rked in each rkin ace can be detected when a car
i s numergEs 6 ghd.% canP%elpfiéﬂgted.

10 ” In this third embodiment too, the positions of
vacant parking spaces at the fime-of imaging can be simply
detected by single still image processing. Therefore, ﬁhe
vV bamera need not be continuously operated, and the single
TV camera that may be mounted on the center pole erected |

15 at the center of the parking zone may be panned so that it
exhibits the effect of a pluraiity of TV cameras. Also,
because the object of image processing is not cars having
a variety of shapes but is simple Arabic numerals and
letters of the alphabet, characters can be recognized by

20  relatively simple processing. Also, even when recognition
of a character may be mistaken, the mistaken character
can be easily corrected by estimation on the basis of the
result of recognition of adjacent vacant parking spaces.
Further, it is not generally supposéd that the character

25 marked in each parking space can be detected when a car is
pafked in that parking space. Therefore, the possibility
of providing wrong information to guide a car'toward an

already occupied parking space is very low, and accurate



parked in that parking space. Therefore, the possibility of providing wong
information to guide a car toward an already occupi ed parking space is very
| ow, and accurate 1 information cagnfe surely provided. Fig 15 shows
‘anot her formof a parking zone, and Tt be seen that each of parking
spaces 14 for cars is marked with a concentric multiple circle indicating

: ts 5 pos]]rc tidHOrMAL R AR R RBRRI¥ PISVAf8Acat es the position of

' ti TV 2 l, ted th

oot top of a building gridn Jagpﬁilﬂwaraé?{sﬁeat PRB BEnRoPoSK Po 2R ng
52" 100 [ Yt B¢ Tsbdn "t flar 8ak GRpREHERE shlRa Y Yol o
mrrors 16 arﬁ Lhg %c?c{vdf{l?ug' %ﬁ'@e@ﬁ%gbnﬂufﬁgﬁ}e Q?ﬁgﬁ‘ér QEanJ. 9.1: hird

enbodi nent wi escri n cars e

€ park ng are %}p
parked ind E‘Rdé‘ﬁ*’ r@'“a' lli’é" L B0rSh eﬁmﬁéﬁhg iBezﬁnhiESt%i t‘ﬁfe | n

area where al e Cclrcles mar In the parkl ng. Sp can

be recogni ze%@qmﬁ rbf'ﬂ T¥Scahffa MLt EheF(ibr ches cper Wp%ﬁlie‘ﬂ tO
t he nunber of the cars parked in the parking spaces 14 cannot be

recogni zed. 2 nid hidcHEs®, o hendLtbbptopcbEChebmmligdg20r on eheoar king
space behi nd one of the cars may be shaded when the i nmage of the parking

area is chrexéﬁqcte&emtb&héh@eﬂhézaotrahé panﬂlnbezenes t Mhepazxyiangenient
that the system may -décide that a car is already parked in that parking -
space. Thi s ghesei bin iRigof 15eks ntha sAvegagethatoshown in Flg. 5. In "~
| 10 the case of the’ parklng area shown in Flg. 15, a plurallty .
| of mirrors 16 are disposed around:the-parklng areag xﬁj
: The'dpefationZOf the third'embodimenffwill now
be described. When cars énter.the”pérking:aréa and are
parked in the individual parking spaces 14 in tlie state
15 of the parking area where all of'the multiple circles
marked'iﬂ the'parking.Spéces.l4-can bé recognized'és shown
in Fig;.ls,:thé;mﬁltiple cfrClés'COrresponding to the
" number of thé”caréfpafked in.ﬁhe'péfking*spaCesil4 cannot
: be'recbgnizéd}T'Ih'this case, the multiple circle marked
20 in lthe parking '_spaéé"behihd 'one-='b-f_ the cars may be _shad'ed w
~ when ihe-imaﬁe:of'the parking éféé-is'directlf takén'by
the TV cameré 2;=ahd'thére'is'the pqssibilitj that.the
5ystém'may'deCidé thatfa'car~is.a1feady_parked.in that.
parking-spacé}’ Thi$?§Ossibility“bfjmaking a wrong decision
25 ]depends_on'fheisiZé_of3the paﬁking7§pace;_the height.df the
shading car-and'thé-héight~of loéatién of the TV camera 2.
In this embodimént, the image ”:éflf-e;':_{:s.on from the mirrors

16 located ‘in front of the TV ‘camera 2 or adjacent mirrors



25 depends on the size of the parking space, the height of the shading car
and the height of location of the TV.canera 2. In this enbodi nent, the
tmage reflection fromthe mrrors 16 |Logated in front of the TV canera 2 or
adjacent mrrors = -23- 1 16 is utilized® so as to.avoid making such a

wrong deci shon;gt i Rehalbed Qo B8 & %vla%kﬁ&ﬂia?{/rs%h of v&rqr@djd%g?.l@i S
pplied to

the specific parking spaces. The image fromthe TV canera 2 1S su

the A/D conver hekributableFeo TheXaaRise parked TRIEdont! debratadjaicenal s of
1 sec and stored in the still inmage nenory unit 6, and, on the basis of

recogni zed mul tioplthecispecifics pakkling spaceesi t Mhes iflageadddm Adek TV

spaces at the time of 1 sec before can be detected. During the inmage

processi ng, theateraci ds suppliedheoltheadyDaconverteangndtt &.be Fogoned up
toward one of the mrrors 16; and, after 1 sec, the image is stored in the

stil [ i mage5Snessappleit thesdmaget dsc&akenoat pnseryailsgoifod seso@mdzi ng t he
mul tiple circles. The operation for changing the direction of the TV canera

2 toward the. netpgedidn the stidicimagespenoryoudtebtr PaRantmpihe hpsis

spaces, and the positions qf the vacant parking spaces are indi,cated by the

car guidi ng unPf ¥scogpizrd mylEipheocidacndar, §§5‘B&i1ﬁg the pPosdtions g

spaces can be provided for. _cars _entering.the parking area é%

Fig. 16 show§-§ﬁﬁﬁn s?FFﬁ&P?nGPﬁFFFoP§ %?eagégﬁr8§ige3eFobP_ rec &3 be

stationary mrggEa t8as0. Barifgiene®dntqb 304488 Y, LG Hiredtion of

10 the TV camera 2 is changed to be zoomed up towa#d one of

— the mirrors 16, and, after 1 sec, the image is stored in
the still image memory unit 6 so as to carry out processing
for recognizing the multiple circles. The operation for
changing the direction of the TV camera 2 toward the mirror

15 16 is repeated so as to detect vacant parking spaces,
and the positions of the vacant parking spaces are indicated
by the car guiding unit 13, so that the information
regarding the vaéant parking spaces can be provided for
cars entering the parking area.

20 Fig. 16 shows that osciilating mirrors 17 are
~provided to replace the stationary mirrors 16 so as to
decrease the number of the mirrors. _

Multiple circular symbols are used in Figs. 15
and 16, but circuié: or any other suitable symbols or the

25 letters of the aiphabet and Arabic numerals may be used.
Howevef, because the image reflected from the mirrors 16

or 17 is inverted in all the directions from the actual

image, it is preferable to use a symbol such as a circle



&

Mul tiple circular synmbols are used in Figs. 15 and 16, but circular or any
ot her suitable synbols or the 25 |letters.of the al phabet and Arabic _
nuneral s may be used. However, because the inage reflected fromthe mrrors- ,
16 or 17 is inverted in all the direct?®bms fromthe actual i mage, it is

preferable to use a %¥m$g.sum as _i%rple 1 or anmltiple circle
which'is dynf&t & SMLEIPLY cincle)iwhiah o syRmerehcrl t#R tabkl i FR@strated
arrangenent,.whetgﬁr a parking space.l.s vacant or not can be decided by 5 -
i magi ng the PRFPESHPRFfromthe nmirrors even when such a parking space is
shaded by a car and canpng directly inmg the TV. camera 2. Fig. 17 -
‘'shows still another foﬁ%agéggﬁiﬂﬁér?'%ﬂrg¥§%¥€§#%§:§¥ﬁ?$$%§%ﬁ?'invention

i li ed. . 10 4 i N ihednt & Mot e d8ciE -
el Poon. 5o BtHE X peehifis WHEd 04 Waoal, O o R) g aseim(), o0

a balloon so as na the "entire area o

a mul tiplg ciihaing $HDYe f12dEIE Erm i LRI o R 86 Nottlhn PRGLR W ol

spaces 14.. The'reference nunerals 27 t-o-30 designate erence patterns
used for ‘15 pdekeng Bpaice it sHXMed WM Hd® £Hid tdenrdk GseedPreceny t he
position of Imaging by the TV canera 2. These reference patterns 27 to 30
for the TV cdmaged?byathes TV damersar®e ki nd. © For exanple, a miltiple
rectangul ar synbol ‘as shown at 27 may be used for all of the patterns 20
27 to 30. A signal pro®dgsi 1 showsnstiiilil andthdhaforshonf) a parking
| | area'tb-ﬁhibhfﬁhe'pfésént3iﬂvéntiqnhié'applied;?'In the
10 form shown in Fig. 17, a TV camera 2 iéﬁmpﬁﬁted on'a !
balloon so”as.t6 image'theféﬁtiféfarea'ofithe‘pafking _' s‘)
' zdne;"In.Fig; 17;_é mﬁ1tip1e'éi:éﬁlaf“éymbdi;ié“hArked”at -
the center of each of parking spaces 14. The reference
numerals 27 td-30'dé$i§ﬁéte réfeteﬁcéipéttefhs'uSed for
15 'deﬁerminatioﬁ~of £hé[z6bm=faﬁio 6f'thé'TV”¢ameré 2 and
the position of'imagiﬁéiby'thé_TV caméra 2. These
 referencé patiernSlif”to 30 £Qf'£héfTV:céméra”2 may be of.
the'samé kin&ﬁ-’be‘eﬁémpié)ﬁéfmﬁitiplé3rec€angulér
symbol és shown at 27 may be'ﬁéed fér'ali“of the'paﬁterns'
20 27 to 30. - N o | | oo/
| A"éi&ha17pf¢6éssingﬂsYétemféimiiaf'fd'th&ﬁ shbwn_
in Fig;.4 is{pfovidéd; In'fhis'éaéé( a camera lens unit 1
attached to the. TV camera 2 and a control unit 4 are mounted
on br’Suséendé&”from:ﬁhe lower part of the balloon. The
25 balloon may bé'excluéiﬁely’uséd“fdf'imégihg pur?oSe or may
act also asfangédveitising balloon. | |
7'In”6pération,'whéh_caré'énfét;the"parkiﬁé area

- and are parkedfinftﬁé individual parking spaces 14 in the



i n Fig. 4 is provided. |In this case, a canera lens unit 1 attached to the
TV canera 2 and a control unit 4 are.nounted on or suspended fromthe | ower
part of -the balloon. The 25 balloon be exclusively used for inmaging

purpose or may act also as an advertisi bal | oon. In operation, when cars

enter the pirkg@gtgr3@_@B%agégﬁggérggehﬂw5@§% %_kagﬁgﬁﬁﬂgﬁﬁgﬁgﬂépaces 14

in the 17 state of the ere a 0 circles

merked in the parking RAPKed 14 AR PRrkaFRUURAeS R e dHdbgnied Mo

multiple circles corresponding to the nunb f the cars park

parki ng spacesag shédwhainorile &Qgpﬁﬁhzﬁﬁltibléi@f&d%%%ecdHfééﬁaﬂaida
| magi ng by the TV canera 2 may deviate fromthe parking area when theée

i magi ng positi s thedhapbagcdfdifet cazwayaited inhehHedlda@kindy spatds
Therefore, the canera reference patterns 27 to 30, which are never hidden,
are deétectef, addeannder béOrecogndzed(. t ia hkihis case,olthenidange tdfe imaging
direction of the TV canera 2 and the zoomratio as well as the focus of the
canera lens 1 byethdj B¥t cdmeraa2 meysdeWiiatee friom ithegipagykiog tairea when

i mage signal fromthe TV canera 2 is applied to the A/D converter unit 5,
and the still thegémagisgopegition; ist ddspliaced duge toefwaying i the
intervals of, for _exanple, .1 sec so as to recognize the nultiple circular
synbol s, thereB?lleeﬁgBVthﬁdPheTBG§P¢P6ﬁ3 Shep sAmerd ISfFerenssc AAtt@rnshe

UG R T ENNIIRR R ML ORI e L S Ko
27 10 control of the lens control unit 4, the direction of the
~ TV camera 2 and the zoom ratio as well as the focus of the
camera lens 1 are adjusted so -as ﬁo stabilize the imaging
position; The image signal from the TV camera 2 is applied
to the A/D conﬁerter unit 5, and the still image is stored
15 in the still image ﬁemory unit 6 at intervals of,
for example, 1 sec so as to recognize the multiple circular -
symbbls; thereby recognizing the positions of parking spacés
vacant at the time.of 1 sec before. While the image is
being processed, the direction of the TV camera 2 is |
L 20 changed on the basis of the camera reference patterns 27
to 30, and, after 1 sec, the image taken by the TV camera 2
is stored in the still image memory unit 6 so as to carry
out the processing for the recognition of the mhltiple
circles again. The operation for éhanginé the direction
25 of the TV camera 2 is repeated so as to detect vacant
parking spaces. - The detected positions of the vacant
parking spaces are displayed on the display monitor unit

12, and, on the basis of the position display, the car



to 30, and, after 1 sec, the image taken by the TV canera 2 is stored in
the still inmage nenmory unit 6 so as to carry out the processing for the
recognition of the multiple circles again. The operation for changing the
direction 25 of the TV. canera 2 is raaéared SO0 as to detect vacant parking
spaces. The detected positions of the vacant parking spaces are displayed
on the dibkplgyidbngtwvpitnld provides Shet Posiddpy dnfoxmatden iadh tespi ay,
~-the car 1 guiding unit 13 provides the posi-tion information of 'the
- vacant parkiY@F%%ﬁthrkéchﬁPécﬁﬁtgpFnSaFﬁéeﬁéﬁﬁﬂﬁg'éhéapﬂﬁ¥ﬁﬂﬂ:9rea-
enbodi ment, the TV canera,2.is npunted on the balloon flqating above the
parking area. There- &% Fﬁ?é,eggga* gwngeZ A 2MGRE “heS %d al |

th Ki jaces .of -1 he packing area w thaut bei ffected - |
R e

accurately dgtegt oo | inbhebs 3PRARCEL RHM URALAT 200W1G GRCTLAG T

~tion of preferret. € e present inven n provides Vva

advantages wi,ehedi bk PedpaEkINGIaREY. vALRBLY BE1HG LiTelded 15 RAN, Of

the present Thven e-positrons of vacant parki’ng spaces a tine

~of imaging 'c',?&zb@a_swpmedswﬁﬁe B¥ed), NEbe thblt! batant PRAIRINL T
Especially, the object of Tnage processing is not cars having a variety of
shapes bhut i34 syaRobe aayhﬁstalgphetgbegas'Or-speCific characters so that
e

such synbols or characters can extracted by relatively sinple inmge
processing when the chhbgwib2tbeeapparent from the foregoing descrip-
10 tion of preféf;ed_émbodiménté} the present iﬁvéﬁtion (QJ
| '“providesIVaridus:aévéntages'Which:will be described now. s
| Accbrﬁingnto the'fifst'aspéét of the present
g ihventibn;:thé}pbsitioﬂs of'vaééﬁt"pérking spaces at the
timé-of imaging'cénrﬁé:sihﬁly detected by single still
15 iﬁage proceséing.”'ESPééiaily,'ﬁhefdbjéct of image
:p20cessing is-hdtfbafs héving'afvariety,of shapes but is
symbolsfhaviﬁg sihple shapesioi'spécific charaéters so
that such sYﬁﬁbls'or'characte:s Eéh Bé éktfaétéd by
rélativély.simplé'image pfodeéSing:when”the“chanée betwéen
20 “blaCkfan61Whité"is'ndted. Theréforé,:the'proéessing for _ﬁﬁj
detectibn'cf“vaéant'parkihg'spéceé can be carried out at a
"high speed} and the'sdale-bf”theiéYstém can be Qreatly
' reduéed. | '_ . S B .  |
" According to the second and thiﬁd_aSﬁects of the -
25 :preSent'inVenﬁion;-pattérn rofétion'procéssing is |
'unneéesSérY’beéausé'the'SYmbolé marked:in_the_pafking
- spaces are the samé-whén:vieWedefrbm“whateVer_anglés.

Adcordiné.fé'the fourthfa5§ect df'the'present



20 black and white is noted. Therefore, the processing for detection of
vacant parki ng spaces. can be carried. out at a high speed, and the scal e of
$ he system can be greatly reduced. Acgpg?iqg to the second and third
aspects of the 25 present invention, p ern rotation processing is
unnecessary jbe ; S ol I J 1 Qﬂﬁp : he sane
when vi evvedlf rg’%ﬁéﬁg&érl%gl%?%ﬁ%%réd?#geh?ﬁ% P'glurt -?sip%%gt)f t he
present 1 i ByaRels0RCOIAINIARE a1 ,C sPRIHHRE | RV whtikidte YFaces
accarding to a rule, so that, "even when one of them may not be correctly
recogni zed or Rhemb@a¥ HotK®R cDiTRcE 1Y AeRVgNized die nayt bt taken,

. corrected on the basis 5 of adjacent characters al ready recogni zed.

Accordi ng to tisach fal khardctiert lvans hec e tdmaited preolirectednionorthet hasdsad
angl e due to cars already parked in the parking spaces is elimnated, so

t hat™Fhe syfbolef adjalcanicichagacderad alreadyarecogniizeg.spaces can 10 be
accurately and reliably detected. According to the seventh aspect of the
present invention, the packcoxding d&edihe difihcand)sixsh aspests & thgark
his car in the parking,area can be readiuy i nformed. of the position of

vacant par ki ngP¥ggea& inveptiogg: the dead angle due to cars already L
M ST - parked in the_pa:king spa&es is eliminated, so that the
symbols or .characters marked in vacant parking spaces can
10 be accurately and reliably detected.
N S According to the seventh aspect of the present.

invention, the parking attendant or a car driver who
‘wants to park his car in the parking area can be readily

informed of the position of vacant parking spaces.



1. A parking space position display systen1conpriéing a TV canera
for imaging a synbol or a character nmarked in eachr of parKing spaces of a

car parking area, A/ D conversion nmeans for convertli ' g out put
signal of said TV canera into digital ta, ne 'ﬂ@l Uring t he .
digital data gs_a still inage, extraction nmeans® ¢ EXL shg+Sai d synbol s

or said chanﬁﬁfﬁﬁgﬁiron1the.stiII i mge, detection neans for detecting the-
posi tions of .vacant . parking.spaces on the basis of -said s ols or _said
Characters et act ed bft SAEIDH HRade, PARLEOR Sirmfsh SY2hen eShef fsing

di spl ayi ng the e arkinNg s delsaisd - . de lon. geans. - 2.
A parking splégch’Som te|r(|%ln -|-:2p a&qg‘fitaem accoyﬁf%ﬁ%dag%{ﬂ ]g?(&ali“n,, when
sai d synmbol gar | - HKI ML HASE | L oles - sal g, det: i on nmeans
includes circu E?égy%bfg?’gc}éﬁ?ﬁ(r% on (r\??ari c%o’f 1"r‘c%n |I}¢'1$*n:aénlge€ha$ﬁéai d :;
extracted sy@Epak@rai®nCineaings £0i Eo¥draGinPrHY O 3'6@9@15@3@&&91 -
- deciding, when one of said extracted synbol’s cannot be confirnmed as a
circle by sao# gaiquiny canidial igRd iqiEitadn dE)S meksty alede £8FKiNg
space is vacant or full and , when the result of a decision proves that. a
car can be pstiednghehe digitvaledatag amial stditllacinages)y rdotradtion A
“parking space position display systemaccording to € aim1, wherein, when
‘said synbol meehedfor extiracdilng isad.dsEymbals ®msdaidlcharactersofisémt i ng
of a plurality of concentric circles having suitably selected ratios of

the still image;'detection means for detecting the positions

of vacant parking spaces on the basis bf'séia‘QYmbbls or

s&id‘charadters'extrécted by said extraction_meéns, and -
display means for'dispiaYing fhé vacanﬁ'parking spaées
:detectéd by said détection means. | E

2. A parking space pdsitioﬁ‘diéplay'systemiaccordiné |
~ to Claim 1, wherein, when said symbol marked in each |
parking space is a cirﬁlé, said'detection means includeéi
circular symbol confirmatioh means for confirming that
said extracted-symbdls are éircles, and correction process-

ing means for deciding, when one of said extracted symbols

cannot be confirmed as A:Circle-by said circular symbol ﬁyi

cbnfirmation_means,-whether the.parking space is vacant

or full and , when the result qf a deéisidn proves that a

car can be pa;ked therein, correcting said extracted

symbol. | |

3. A parking space position display System acéording o
.to Claim 1, Whérein,:when'said symbol‘marked in each'pérk-

ing space is a multiple_circle consisting of a pluralitf'

of concentric circles having suitably selected ratios: of

-;



39 - C L M S the line distances between the
concentric C|rcles sai d detection neans includes sy ans
for recogni zi ng the number of the concentgg c circl eS_WB mmnrﬂ“ln’ll ance
rati os of said extracted synbols, and co ction processi g means

deci ding, when qpg 9§ éah‘iﬁ‘ie‘:éhk %t B tediol el %dﬂ%nt‘%&qgglill ﬁnen t he

multiple circle, whether t I Nng space 1s vacant or

result of a deCH&%@Etﬂbﬂyﬁéabﬁa&nélﬁﬁbscQmeﬁlp%%%@@dﬂﬂﬁaﬁ'%edHEWfaE'ng
sai d extracted synbol A parking space position display system

according to C @eabém\ﬂﬂia@etne wiRbed oFakfe! Sonicenithd d ¢ifclles2 Ay alheC
nuneral and/or the letter of the al phabét is marked in each parking |ot,

sai d detection &&aasdulthudesrahabaCbErsadﬂabm&&amﬁuﬁsdymbdﬂsxﬂanduJthe
direeti-on of said characters in a predeterm ned direction, character

di ct¥¥nary meansokwecttiioni pyogklssiing meanacifer dectidimsy, wmmhmdaneidﬁasald
par ki ng spaces, and character recognition means for enlarging or
contracting t heestrecteds synbohsr ast % Fecognddedy asaiad mldvigdieecirgtlat,i on
means to the size of the characters stored in said character dictionary
means and coIIaﬂhﬁghﬁﬁlGhGrPéﬁké&gcﬁﬁﬁéétéﬁsvﬁpﬁﬂttﬁGSé“§ﬂor@@ﬁvnWh9ﬂj
character dictionary neans thereby recogni zing said characters,

par ki ng space pGQPtFSﬁ“&tsBFaﬁ dpeisirn: paPy gtPGtCqu%?lcﬁﬂmgﬁﬂH?§¥ed

plurality of n1r ors.are dis ed around the rkin rea, and said TV
canera i mages al bSrFéPPeEPFB c??&ﬁ\?&? EE lé6 Symbol’ A parki ng space

position displaxosysten1aipgggkggg space position dlsplay system according
/ to Claim 1, wherein, when a character in the form of an
Arabic nﬁmeral and/or the letter of the alphabet is marked
.in each parking lot, said detection means includes_charactef
rotation méans for orienting the direction of said
.characters in a predetermined direction, character
dictionary.means for storing all the character patterns
marked in the parking spaces, and character recognition
means for énlarging or contracting the size of said
-characters oriented by said character rotation means to
\_J ~ the size of the characters stored in said character
dictionary means and collating'said oriented characters
with those stored in said character dictionary means thereby
recognizing said characters.
5. A parking space position display system accqrding |
to Claim 1, wherein a plurality of ﬁirrofs are disposed
around the parking area, and said TV camera images also
reflection from said mirrors.

6. _ A parking space position display system according
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- 30- * C L M Sto daimi1, mhereln sald TV canera is ‘L
nmount ed on a bal | oon floating above the parklng lity. of o
reference patterns are provided around the parKki mmglﬁﬂﬁgﬁj be used as %
-the reference for determ nation of thqsgncnlrati g position
of said TV canera. 7. g A parklng space . p05|t|on di spl ay system .
~accordi ng 't ot @lais, 1v\,heherez.easd:.d| IVl epmerands mounted rar ld eIk for
~marking, on the still image stored.in said still inmage menory neans, - the
posi tions offldwtmgaabopar khegpapkmag dereact @andby pdiuraddttyctafon neans,
DY A conversion neans .for converting-the i mage read out from said nenory
.means into aref@rgemeapaaheru&'»sgreypmmﬂed axonadf ¢hedipagkinohgres d
anal og data as the still imge.: . A parki ng space position display
system substetaal ¥9 ks need, ﬁﬁe#bﬁeréés’r@ﬁpﬁédf\ﬂrt el*@ﬂ’é?l@@d:é-qu ofhd asf"

~shown in the :acconpanyi ng dr aw ng
o the zoom atlo and the 1mag1ng pos:.tJ.on of saJ.d TV camera.

7." o Atparklng space p051tlon dlsplay system accord;ngf
' to Claim 1, whefein'said dispiaYTmeans includes marking |
'-'means for marklng, on the st111 lmage stored in sald still
'lmage memory means, the pos1tlons of the vacant parking
spaces detected by saia detectlon means, D/A convers;oa k.)-
_'means for'conveitihé the imaée'tead'oﬁt from said memory. o
means into analog data, and dlsplay monltor means for

"dlsplaylng sa1d analog data as the Stlll 1mage.

8. A parkmg space pos:Ltion display system substant:.ally as
héreinbefore descnbed with,reference to and as shown in the accompanymg

drawings.




