VEHI CLE POSI TI ON CONFI RVATI ON SYSTEM OF PARKI NG LOT USI NG | MAG NG

METHOD AND CONTROL METHOD THEREOF

TECHNI CAL FI ELD

[01] The present invention relates to a vehicle position
confirmati on system of a parking |lot using an imagi ng nmethod and
a control nethod thereof, and nore specifically, to a vehicle
position confirmati on system and a control nethod thereof, which
can detect a position of a parked vehicle nore efficiently using
an image photographed by a canera installed at the top of an

out door or ground parking |ot.

BACKGROUND ART

[ 02] As the nunber of vehicles abruptly increases recently,
parking facilities are running short greatly, and |arge buil dings
such as departnent stores, |large shopping centers, hospitals and
the like with a big floating popul ation have a spaci ous parking
facility providing a | arge nunber of parking spaces.

[ 03] As a large nunber of spacious parking lots are
constructed, there are a |lot of occasions in which a person does
not correctly recognizes a place where his or her vehicle is
parked and noves around in the large parking facility, and a
problem  of unnecessarily wast i ng time and i ncreasi ng

i nconveni ence has been rai sed.



[04] Accordingly, a nmethod of sensing whether or not a
vehicle is parked by installing a sensor on each of a plurality
of parking surfaces in an underground parking |lot and confirm ng
a position where a vehicle is parked by recognizing the license
plate of the parked vehicle using a canera installed on the
ceiling of the underground parking | ot has been devel oped.

[ 05] However, in the case of an outdoor or ground parking
| ot, although a sensor is attached on a parking surface, the
recognition rate can be lowered significantly if the sensor is
conceal ed by snow or heavy rain, and the sensor is inefficient
fromthe aspect of maintenance since it could be out of order if
water is gathered around the sensor.

[ 06] In addition, since the outdoor or ground parking |ot
does not have a ceiling and sensors are installed on the fl oor,
novenent of people is hindered, and people fall down frequently,
and thus a vehicle position confirmation nethod devel oped for an
under ground parking | ot cannot be appli ed.

[07] As described above, in the past, confirmation of a
vehi cl e position in an outdoor or ground parking lot should rely
on nmenory of a person, and an integrated nanagenent system is
difficult to inplenent.

[08] Accordingly, developnent of a system capable of
efficiently confirmng a position of a parked vehicle in an

out door or ground parking lot is required.



DI SCLOSURE OF | NVENTI ON
TECHNI CAL PROBLEM

[ 09] Therefore, the present invention has been made in view
of the above problens, and it is an object of the present
invention to provide a user with a vehicle position confirnmation
system and a control nethod thereof, which can detect a position
of a parked vehicle nore efficiently using an inage photographed
by a canera installed at the top of an outdoor or ground parKking
| ot.

[ 10] Specifically, an object of the present invention is to
provide a user with a vehicle position confirmation system which
can photograph a Iot of parking surfaces in a ground parking | ot
using a canera provided with a fisheye lens, and inprove a
vehicle detection rate and determine an accurate position of a
vehicle by detecting the vehicle based on depth information
cal cul ated using an omni directional dual canera.

[11] In addition, another object of the present invention
is to provide a user with a vehicle position confirmation system
which does not need to install a |arge nunber of caneras and
separately install a CCTV since about twelve parking surfaces can
be phot ographed by one omidirectional dual canera and thus nay
econom cally and easily maintain and manage a parking |ot and
provide a security function using photographed i nmages.

[12] Meanwhi l e, the technical problens to be solved in the
present invention are not limted to those nentioned above, and

3



unnment i oned ot her technical problens can be clearly understood by

those skilled in the art fromthe foll ow ng descriptions.

TECHNI CAL SOLUTI ON

[13] To acconplish the above objects, according to one
aspect of the present invention, there is provided a vehicle
position confirmation system of a parking lot using an inaging
met hod, the systemincluding: a canera nodule installed at a top
of the parking lot to photograph a plurality of parking surfaces
partitioned in the parking lot; and an inmage anal ysis device for
processi ng an i mage photographed by the canmera nodule, in which
the canera nodule includes: an omidirectional camera for
phot ographing a detection imge of all directions; and a plate
nunber recognition canmera for photographing a license plate of a
vehicle parked on the plurality of parking surfaces, and the
i mage analysis device includes a sensing unit for determ ning
whet her or not a vehicle is parked on the plurality of parking
surfaces using the detection inmge.

[ 14] In addition, the ommidirectional canera is an
omi di rectional dual canmera provided with a first fisheye |ens
for photographing a first detection image of all directions and a
second fisheye |l ens for photographing a second detection image of

all directions.



[ 15] In addition, the sensing unit nmay determ ne whether or
not a vehicle is parked on the plurality of parking surfaces
based on the first detection imge and the second detection inmage.

[ 16] In addition, the image analysis device may further
include: a position determnation unit for neasuring, if it is
determ ned by the sensing unit that a vehicle is parked, a first
di stance between the parked vehicle and the omnidirectional dua
camera using the first detection inmage and the second detection
i mage, and determning a position where the vehicle is parked
based on the neasured distance; and a plate nunber recognition
unit for extracting, if it is determ ned by the sensing unit that
a vehicle is parked, information on a license plate of the parked
vehicle using an imge photographed by the plate nunber
recognition canera.

[17] In addition, a factor related to a difference between
the first detection image and the second detection inage may be
used for the measurenent of the first distance of the position
determ nation unit.

[ 18] In addition, the sensing unit may include: an area
setting unit for setting an area of the plurality of parking
surfaces photographed within the first detection inmage and the
second detection imge; a feature extraction unit for extracting
a feature vector from each area of the plurality of parking

surfaces set by the area setting unit; and a detection unit for



det erm ni ng whet her or not a vehicle is parked in the area of the
plurality of parking surfaces using the feature vector.

[ 19] In addition, the inage analysis device may further
include a security nodule provided with a nenory for storing the
first detection inmge and the second detection inmage.

[ 20] In addition, the omidirectional dual canera my
further include: a first inmage sensor associated with the first
fisheye lens; a second inmage sensor associated wth the second
fisheye lens; and a single imge processing unit connected to the
first inmage sensor and the second i mage sensor to process signals
transmtted from the first image sensor and the second imge
sensor, in which the inmage processing unit may create the first
detection inmage using a signal transmtted from the first inage
sensor and the second detection inmage using a signal transmtted
fromthe second i nage sensor

[ 21] In addition, the vehicle position confirmation system
may further include a pole fixedly installed on a ground of the
parking lot and installed with the canmera nodule on a top, in
which the canera nodule may be installed within a predeterm ned
range of height fromthe ground.

[ 22] In addition, the vehicle position confirmation system
may further include a full-enpty parking indicator for outputting
a preset indication related to whether or not a vehicle is parked

on the plurality of parking surfaces, in which the imge anal ysis



device may control output of the full-enpty parking indicator
according to determ nation of the sensing unit.

[ 23] According to another aspect of the present invention
there is provided a control nmethod of a vehicle position
confirmati on system including a canera nodule installed at a top
of a parking lot to photograph a plurality of parking surfaces
partitioned in the parking lot; and an inmage anal ysis device for
processi ng an i mage phot ographed by the canera nodul e, the nethod
including: a first step of photographing a first detection inmage
of all directions and a second detection image of all directions
using an omidirectional dual camera; a second step of
determ ning whether or not a vehicle is parked on the plurality
of parking surfaces using the first detection imge and the
second detection image; a third step of neasuring, if it is
determ ned at the second step that a vehicle is parked, a first
di stance between the parked vehicle and the omidirectional dua
camera using the first detection inmage and the second detection
image; a fourth step of determning a position where the vehicle
is parked based on the measured distance; and a fifth step of
extracting information on a license plate of the parked vehicle
using a license plate of the parked vehicle photographed by a
pl ate nunber recognition canmera, in which the canmera nodule is
configured of the omidirectional dual canmera and the plate
nunber recognition canmera, and the omidirectional dual canmera is
provided with a first fisheye lens for photographing the first
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detection inmage and a second fisheye |lens for photographing the

second detection inmage.

ADVANTAGEQUS EFFECTS

[ 24] The present invention may provide a wuser wth a
vehi cl e position confirmation systemand a control nethod thereof,
whi ch can detect a position of a parked vehicle nore efficiently
usi ng an inmage photographed by a canmera installed at the top of
an outdoor or ground parking |ot.

[ 25] Specifically, the present invention nmay provide a user
with a vehicle position confirmation system which can phot ograph
a lot of parking surfaces in a ground parking |ot using a canera
provided with a fisheye lens, and inprove a vehicle detection
rate and determ ne an accurate position of a vehicle by detecting
the vehicle based on depth information calculated using an
omi di recti onal dual canera.

[ 26] In addition, the present invention may provide a user
with a vehicle position confirmation system which does not need
to install a large nunber of cameras and separately install a
CCTV since about twelve parking surfaces can be photographed by
one ommidirectional dual canmera and thus may economcally and
easily maintain and nmanage a parking lot and provide a security
function using photographed i mages.

[ 27] Meanwhil e, the effects that can be obtained in the
present invention are not limted to those nentioned above, and
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unnentioned other effects can be clearly understood by those

skilled in the art fromthe follow ng descriptions.

BRI EF DESCRI PTI ON OF THE DRAW NGS

[ 28] Since the draw ngs acconpanied in the specification of
the present invention illustrate a preferred enbodi nent of the
present invention and give a better understanding of the spirits
of the present invention together with detail ed descriptions of
the present invention, the present invention should not be
interpreted as being limted to the context described in the
dr awi ngs.

[ 29] FIG 1 is a view show ng an exanple of a parking |ot
in which a vehicle position confirmation system of a parking | ot
usi ng an imging nethod of the present invention is inplenented.

[ 30] FIG 2 is a view showng an enbodinment of the
structure of a camera nodule that can be applied to the present
i nventi on.

[ 31] FIG 3 is a view showing an enbodinent of an
omi di rectional dual canera that can be applied to the present
i nventi on.

[ 32] FIG 4 is a view show ng an exanple of a block diagram
of a vehicle position confirmation system of a parking |ot using

an i magi ng net hod of the present invention.



[ 33] FIG 5 is a flowhart illustrating a control nethod of
a vehicle position confirmation system of a parking |lot using an
i magi ng nethod related to an exanple of the present invention.

[ 34] FIGS. 6 and 7 are views showing an enbodinent of
detecti on images photographed by an omidirectional dual canera

of the present invention.

DESCRI PTI ON OF SYMBOLS
2: Pol e 10: Canera nodul e
12: Omidirectional dual canera

16: Pl ate nunber recognition canera

20: Vehicl e detection area 22: Security inmage area

30: Parking surface 40: Vehicle

50: Image anal ysis device 60: Vehicl e sensing nodul e

61: Sensing unit 65: Position determ nation unit

66: Pl ate nunber recognition unit
70: Security nodul e
100: Vehicle position confirmation system of parking | ot using

i magi ng net hod

BEST MODE FOR CARRYI NG QUT THE | NVENTI ON
[35] A vehicle position confirmation system of a parking
ot using an imaging method according to an exanple of the
present invention includes a canera nodule installed at the top
of the parking lot to photograph a plurality of parking surfaces
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partitioned in the parking lot, and an inmage anal ysis device for
processi ng an i mage phot ographed by the canera nodul e.

[ 36] The canera nodule is configured of an ommidirectiona
camera for photographing a detection imge of all directions and
a plate nunber recognition canmera for photographing a license
plate of a vehicle parked on the plurality of parking surfaces.
The ommi directional camera may use an omi directional dual canera
provided with a first fisheye lens for photographing a first
detection image of all directions and a second fisheye lens for
phot ogr aphi ng a second detection image of all directions.

[ 37] The inmage analysis device further includes a sensing
unit for determ ning whether or not a vehicle is parked on the
plurality of parking surfaces using the first detection inage and
t he second detection inmage.

[ 38] Hereinafter, a preferred enbodinent of the present
invention will be described with reference to the draw ngs. I n
addition, the enbodi nent described hereinafter does not unduly
[imt the scope of the present invention disclosed in the clains,
and the entire configuration described in this enbodi nent cannot
be said as being indispensable as a neans for solving the
probl ens of the present invention.

[39] Although nethods of confirmng a position of a parked
vehicl e in an underground parking | ot have been developed in the
past, there is a problem in that a position of a vehicle is
difficult to confirmin a ground parking |ot.
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[ 40] The present invention proposes a vehicle position
confirmation system which can efficiently confirm a parked
vehicle even in a ground parking lot using an ommidirectional
dual canera.

[41] <Vehi cle position confirmation system of parking |ot
usi ng i magi ng net hod>

[42] Herei nafter, a vehicle position confirmation system of
a parking lot using an imaging nethod proposed by the present
invention will be described in detail wth reference to the
dr awi ngs.

[43] FIG 1 is a view show ng an exanple of a parking |ot
in which a vehicle position confirmation system of a parking | ot
usi ng an imagi ng nmethod of the present invention is inplenented.

[ 44] Referring to FIG 1, a vehicle position confirmation
system 100 of a parking lot using an imaging nethod of the
present invention can be applied to an outdoor parking lot in
which a plurality of parking surfaces 30 is arranged configuring
a plurality of colums. FIG 1 shows part of a parking lot to
which the present invention is applied, and a space for parking
one vehicle 40 is provided on each parking surface 30.

[ 45] A canera nodule 10 is installed at the top of the
parking lot to photograph the plurality of parking surfaces 30
partitioned in the parking lot and the vehicles 40 parked on the
plurality of parking surfaces 30. Al though a canera can be
installed on the ceiling of a passage in an underground parKking

12



lot, in a ground parking lot to which the present invention is
applied, the canera nodule 10 cannot be installed in a passage of
the parking lot like in the underground parking |lot and generally
can be installed on a pole 2 in an area where the parking
surfaces 30 are arranged.

[ 46] The caner a nodul e 10 i's confi gured of an
omi directional dual canera 12 and a plate nunber recognition
camera 16, and an installation structure of the canera nodul e 10
is shown in FIG 2.

[47] FIG 2 is a view showing an enbodinent of the
structure of a camera nodule that can be applied to the present
i nventi on. The pole 2 is fixedly installed on the ground of a
parking lot to which the present invention is applied and
preferably fixed to the ground using bolts or fixedly inserted
into the ground. A structure conventionally installed in a
parking |lot such as a street lanp or the |like can be used as the
pole 2, and a sufficiently high structure can be used so that the
canera nodul e 10 may photograph a wi de area. Inside of the pole
2 may be fornmed to have an enpty hole so that electric wres
connected from the underground to supply power to the canera
nodul e 10 may pass through, and the pole 2 may be forned of a
netallic material which is not corroded by rainwater or the |ike.

[48] A crossbar (not shown) parallel to the ground may be
installed at the top of the pole 2, and the camera nodule 10 is
installed on the crossbar so that the canmera nodule 10 may be
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installed at a position appropriate for photographing while
mnimzing nodifications of an existing pole 2 installed in the
parking |ot. Inside of the crossbar may be forned to have an
enpty hole like the pole 2, and the crossbar is preferably formed
of a netallic material.

[ 49] In addition, an illumnation unit (not shown) for
emtting light may be further installed at the top of the pole 2.
Lum nance by the illumnation unit can be controlled by a
separate controller, and such an illumnnation unit may provide an
envi ronnment suitable for the camera nodule 10 to take inages.

[ 50] As shown in FIG 2, the canera nodule 10 nay be
installed at the top of the pole 2 and is preferably installed at
a position three to five nmeters above the ground so that the
canmera nodule 10 may photograph approximtely ten to fourteen
parking surfaces 30. Since the canera nodule 10 is installed at
a high position and detection of a vehicle and determ nation of a
position thereof are performed through a method using an inage
phot ographed by the canera nodule 20, the present invention is
appropriate to an outdoor or ground parking |ot.

[ 51] The caner a nodul e 10 i's confi gured of an
omi di rectional dual canera 12 and a plate nunber recognition
canera 16, and the omidirectional dual canera 12 is shown in FIG
3. FIG 3 is a view showi ng an enbodi nent of an ommidirectiona

dual canera that can be applied to the present invention.
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[ 52] Referring to FIG 3, the omidirectional dual canera
12 is inplemented using a camera in which a fisheye lens is
installed. |If a fisheye |l ens having a wide angle of viewis used,
an image of an omnidirectional area (360°) around the
omi di recti onal dual canmera 12 can be phot ographed.

[ 53] Since it is difficult to photograph approximtely
t wel ve parking surfaces 30 using one canera when a general canera
is used, the present invention uses a canmera provided with a
fisheye lens in order to secure a large nunber of parking
surfaces 30 even at a conparatively |ow height. Furthernore, the
present invention is to overcone a recognition distance or
restrictions according to a use environnment by using a binocul ar
camera of a type of stereo.

[ 54] A first fisheye lens 14a for photographing a first
detection image of all directions and a second fisheye |ens 14b
for photographing a second detection inmage of all directions are
installed in the omidirectional dual camera 12. The first
fisheye lens 14a operates in association with a first image
sensor, and the second fisheye |lens 14b operates in association
with a second imge sensor. The first imge sensor and the
second image sensor are connected to an image processing unit.
Like this, although two Ilenses and two inmage sensors are
installed in the omidirectional dual camera 12 applied to the

present invention, only one inmage processing unit is installed.
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[ 55] The i mage processi ng uni t processes signal s
transmtted from the first image sensor and the second imge
sensor. The image processing unit creates the first detection
i mage of all directions using a signal transmtted fromthe first
i mage sensor and the second detection image of all directions
using a signal transmtted fromthe second i mage sensor

[ 56] The det ection i mage phot ogr aphed by t he
omi directional dual camera 12 can be converted into an inmge
free fromdistortions of each area by adjusting a distance ratio
according to long distance or short distance. Forward napping
performed through application of a <correction factor and
i nterpolation acconpanied thereto can be used as a nethod of
correcting distorted imge information, and inverse napping,
which is a nethod of assuming a corrected inmage in advance and
| ooking for points of a distorted i mage matching to the points of
the corrected i mage, al so can be used.

[ 57] Meanwhi | e, referring to FI G 1 agai n, t he
ommi di rectional dual canmera 12 photographs i mages around a pl ace
where the omidirectional dual canera 12 is installed. The area
phot ographed by the ommidirectional dual canmera 12 includes a
vehicle detection area 20 and a security image area 22 of the
par ki ng | ot.

[ 58] The vehicle detection area 20 includes parking
surfaces 30 around a colum where the omidirectional dual canera
12 is installed, and one omidirectional dual canera 12 my
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phot ograph a vehicle detection area 20 including twelve parking
surfaces 30, approximately. The security image area 22 incl udes
an area w der than the vehicle detection area 20.

[ 59] The plate nunmber recognition camera 16 photographs a
license plate of a vehicle 40 parked on a parking surface 30
The plate nunber recognition canmera 16 nay use a speed done
camera of two negapixels or nore and may photograph a license
plate of a vehicle illegally stopping or parking in a restricted
parking zone by performng panning, tilting and zoom ng
oper ati ons.

[ 60] A License Plate Recognition (LPR) canera can be used
as the plate nunber recognition canera 16. The LPR canera is
provided with a tilting device capable of tilting in the x-axis,
y-axis and z-axis directions. Such an LPR canera has a
configurati on capabl e of photographing zoomin or zoom out inages
of a vehicle by rotating the canmera at predetermned x and vy
coor di nat es.

[61] The ommidirectional dual camera 12 and the plate
nunber recognition canera 16 are connected to an inage anal ysis
devi ce 50. The image analysis device 50 will be described in
detail with reference to FIG 4.

[ 62] FIG 4 is a view show ng an exanple of a block diagram
of a vehicle position confirmation system of a parking |ot using

an i magi ng nmethod of the present invention.
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[ 63] Referring to FIG 4, the omidirectional dual canera
12 and the plate nunber recognition canera 16 installed in the
parking lot are wiredly or wrelessly connected to the inmage
anal ysis device 50. The first detection imge and the second
detection i mage created by the omidirectional dual canmera 12 and
a license plate image created by the plate nunber recognition
camera 16 are transmitted to the i nage anal ysis device 50.

[ 64] The inmage analysis device 50 is largely configured of
a vehicle sensing nodule 60 and a security nodule 70, and the
vehicle sensing nmodule 60 may include a sensing unit 61, a
position determnation unit 65 and a plate nunber recognition
unit 66.

[ 65] The sensing unit 61 receives the first detection inage
and the second detection inage from the omidirectional dua
camera 12 and determ nes whether or not a vehicle 40 is parked on
a plurality of parking surfaces 30 using the first detection
image and the second detection inmage. The sensing unit 61
includes an area setting unit 62, a feature extraction unit 63
and a detection unit 64.

[ 66] The area setting unit 62 sets an area of parking
surfaces 30, which is an area where a vehicle 40 is parked,
within the detection inmages. A vehicle 40 parked in the area of
the parking surfaces 30 set by the area setting unit 62 can be
phot ographed, and the feature extraction unit 63 extracts a
feature vector from the area of the parking surfaces 30 set by
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the area setting unit 62. The detection unit 64 determ nes
whet her or not a vehicle 40 is parked in the area of the parking
surfaces 30 by determ ning whether or not the feature vector
corresponds to a vehicl e 40.

[67] Here, the feature vector can be extracted from the
detection image wusing a vehicle recognition algorithm for
recogni zing a vehicle 40. Any one of the Scal e-lnvariant Feature
Transform (SI FT), Speeded Up Robust Features (SURF), Hi stogram of
Oiented Gadients (HOG, Haar-like features and Gabor filter can
be used as the vehicle recognition algorithm

[ 68] The feature vector extracted by t he vehicl e
recognition algorithm nmay be conpared with previously stored
| earning data. Since the |learning data includes a feature vector
of a general vehicle inage, it is possible to determ ne whether
or not an object photographed in the area of the parking surfaces
of a surveillance image is a vehicle and recogni ze the vehicle.

[ 69] Meanwhi | e, the position determ nation unit 65 and the
pl ate nunber recognition unit 66 operate in response to the
determ nation of the sensing unit 61 on whether or not a vehicle
40 is parked, and it perfornms operation when the sensing unit 61
determ nes that a vehicle 40 is parked on the parking surface 30.

[ 70] The position determnation unit 65 nmeasures a di stance
between the parked vehicle and the omidirectional dual canera
(depth information) wusing the first detection image and the
second detection inmage. At this point, the position
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determ nation unit 65 may neasure a distance between the parked
vehicle and the omidirectional dual canmera using a factor
related to a difference between the first detection imge and the
second detection inage.

[ 71] In addition, the position determnation unit 65 may
determ ne a position where the vehicle is parked in the parking
| ot based on the nmeasured distance.

[ 72] The plate nunber recognition unit 66 receives an inmage
phot ogr aphed by the plate nunber recognition canera and extracts
i nformati on on the plate nunber of the vehicle using the received
i mge. To recogni ze characters, first, one of three nethods of
detecting a license plate position of a vehicle can be executed.
The first one is detecting a feature region of the license plate
from a photographed image using vertical and horizontal edge
i nformati on. The second one is detecting a position of the
license plate of the vehicle by analyzing scan data. The third
one is correctly detecting the license plate of the vehicle by
directly searching for nunmerals and characters.

[ 73] If a position of the license plate of the vehicle is
detected, character recognition (consonants of Korean characters
+ nunerals) by tenplate matching and character recognition
(vowels of Korean characters) by structural features are
performed, and an internal recognition algorithm specifically
classifies features such as nunerals, characters (consonants and
vowel s) and the like and reconfirnms the recognized characters to
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reduce m srecognition, and thus errors can be mnimzed when the
characters are decoded.

[ 74] The security nodule 70 is provided with a nmenory 71
for storing the first detection image and the second detection
i mge, and the detection images stored in the nmenory 71 nay be
set to be accessible when a problemrelated to security occurs in
a parking facility to which the present invention is applied.

[ 75] The nmenory 71 provided in the security nodule 70 may
i nclude at |east one type of storage nedia anong a flash nenory
type nmedium a hard disk type nmedium a nultinmedia card mcro
type nedium a card type nenory (e.g., SD or XD nenory or the
like), a Random Access Menory (RAM, a Static Random Access
Menory (SRAM), a Read-Only Menory (ROM), an Electrically Erasable
Programmabl e Read-Only Menory (EEPROM), a Programrabl e Read-Only
Menmory (PROM), a magnetic nenory, a magnetic disk, and an opti cal
di sk.

[ 76] Meanwhil e, a full-enpty parking indicator (not shown)
for displaying whether or not vehicles 40 are parked on a
plurality of parking surfaces 30 can be installed in a parking
ot to which the present invention is applied.

[ 77] The full-enpty parking indicator outputs an indication
for easily informng drivers entering the parking |ot of whether
or not an avail able parking space renains. The indication my

include a visual output related to a preset color or an auditory
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output for providing a voice related to whether or not the
parking lot is full.

[78] At this point, the imge analysis device 50 my
control output of the full-enpty parking indicator according to
determ nation of the sensing unit 61 on the parking surfaces 30.
For exanple, if it is determined that vehicles 40 are parked on
all the parking spaces 30, the full-enpty parking indicator may
output an indication of ‘Parking Space Full’, and if it is
determned that there are available parking surfaces 30 for
par ki ng vehicles 40, the full-enpty parking indicator nmay output
an indication of ‘Parking Space Available’. In addition, the
full-enpty parking indicator may be configured to individually
i ndicate whether or not a vehicle 40 is parked on each parking
surface 30.

[ 79] <Cont r ol method of vehicle position confirmation
system of parking | ot using inmagi ng nmethod>

[ 80] Hereinafter, a control nethod of a vehicle position
confirmation system of a parking lot using an imaging nethod
configured as descri bed above will be described in detail.

[ 81] FIG 5 is a flowhart illustrating a control nethod of
a vehicle position confirmation system of a parking |lot using an
i magi ng nethod related to an exanple of the present invention.

[ 82] First, a first detection inmage of all directions and a
second detection image of all directions are photographed using
the omidirectional dual canera 12, and the sensing unit 61
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determ nes whether or not vehicles 40 are parked on a plurality
of parking surfaces 30 of the parking lot wusing the first
detection i mage and the second detection i mage(step S10).

[ 83] The det ection i mage phot ogr aphed by t he
omi di rectional dual canera 12 has a distorted aspect ratio, and
it is preferable that the detection image is restored to a
standard inage by adjusting the aspect ratio. Specifically, the
detection image is divided into equal angle split images of three
channels partitioned by equal angles of 120° at the center of the
screen, and the center portion of an omidirectional image is
classified as a center portion imge of one channel. In this
case, since the rectangul ar area of one channel at the center is
restored, an inmage partially overlapped with the three channels
of the equal angle split images may be generated. A standard
i mge expressed as partitioned inmages generated by adjusting the
aspect ratio and partitioning an imge into four channels is
conpressed as a nonitoring image while maintaining the four
channels as they are and transmtted to the inage processing unit
50. Here, the partitioned inmages of four channels are
illustrative, and the nunber of partitioned i mages does not nake
any problemas long as it does not depart fromthe objects of the
present invention.

[84] Abrupt changes in illumnation caused by changes of
the weather or the sun may meke it difficult for a nonocul ar
canmera to recognize a vehicle, and the present invention may
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detect a vehicle based on depth information neasured by the
omi di rectional dual canmera 12. A nethod using an IR LED or an
IR Band Pass Filter can be used at night when illumnation is
poor .

[ 85] Fur t her nor e, t he present i nvention cal cul ates
disparity only in a line setting area, not a dense parity, and
may determ ne whether or not a vehicle is parked by determ ning
the line disparity feature.

[ 86] Subsequently, if it is determned at step S10 that a
vehicle 30 is parked on any one or nore parking surfaces anong a
plurality of parking surfaces 30, the position determ nation unit
65 neasures a distance between the parked vehicle 30 and the
omidirectional dial camera 12 using the first detection inage
and the second detection image (step S20).

[87] FIGS. 6 and 7 will be described first to specifically
descri be nmeasurenent of distance of the position determ nation
unit 65. FIGS. 6 and 7 are views showing an enbodinment of
detecti on images photographed by an omidirectional dual canera
of the present invention.

[ 88] Due to the difference between the first fisheye |ens
14a and the second fisheye lens 14b of the ommidirectional dua
canera 12, as shown in FIGS. 6 and 7, there is a difference
between the first detection inmage and the second detection inmage.
The position determnation unit 65 may neasure a distance to the
parked vehicle 40 wusing a factor related to the difference
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between first detection inage and the second detection inmage.
Stereo matching nmay be used for neasurenent of the position
determ nation unit 65.

[ 89] Referring to FIG 5 again, the position determ nation
unit 65 determ nes a position where the vehicle is parked based
on the distance neasured at step S20 (step S30), and the plate
nunber recognition unit 66 extracts information on the plate
nunber of the parked vehicle using the license plate of the
parked vehicle photographed by the plate nunmber recognition
canmera 16 (step S30).

[ 90] The license plate information and the position
information of the vehicle can be stored in the nenory of the
i mage anal ysis device 50, and the information can be provided to
t he vehicle owner through a predeterm ned nethod.

[ 91] Meanwhi |l e, the present invention can be inplenented as
a conputer-readabl e code in a conputer-readabl e recordi ng medi um
The conputer-readable recording medium includes all kinds of
recordi ng devices for storing data that can be read by a conputer
system Exanpl es of the conputer-readable recording nedium are
ROM RAM CD-ROM a magnetic tape, a floppy disk, an optical data
storage device and the I|ike, and, in addition, a nmedium
inmplemented in the form of a carrier wave (e.g., transm ssion
through the Internet) is also included. In addition, the
conput er - readabl e recordi ng nmedi um may be distributed in conmputer
systens connected through a network, and a code that can be read
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by a conmputer in a distributed manner can be stored and executed
t herein. In addition, functional progranms, codes and code
segnents for inplenmenting the present invention can be easily
inferred by programrers in the art.

[92] The apparatus and nethod having described so far may
not be limted to the configurations and net hods of the described
enbodi ments, but the whole or parts of the enbodinents may be

sel ectively conbined so as to inplenent various nodifications.
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[ CLAI V8]

1. A vehicle position confirmation system of a parking | ot
usi ng an i magi ng net hod, the system conpri sing:

a canmera nodule installed at a top of the parking lot to
photograph a plurality of parking surfaces partitioned in the
parking lot; and

an image analysis device for processing an inmage
phot ogr aphed by the camera nodul e,

wherein the canera nodul e further includes:

an omidirectional canera for photographing a detection
i mge of all directions; and

a plate nunber recognition camera for photographing a
license plate of a vehicle parked on the plurality of parking
sur f aces,

wherein the image analysis device further includes a
sensing unit for determ ning whether or not a vehicle is parked
on the plurality of parking surfaces using the detection inmage,
and

wherein the ommidirectional canmera is an omidirectional
dual canera provided with a first fisheye lens for photographing
a first detection image of all directions and a second fisheye

| ens for photographing a second detection image of all directions.

2. The vehicle position confirmation system of a parking

| ot using an imaging nmethod system according to claiml1,
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wherein the sensing unit determnes whether or not a
vehicle is parked on the plurality of parking surfaces based on

the first detection i mage and the second detection imge.

3. The system vehicle position confirmation system of a
parking ot using an imagi ng nmethod according to claim 2,

wherein the i mage anal ysis device further includes:

a position determ nation unit for nmeasuring, if it is
determ ned by the sensing unit that a vehicle is parked, a first
di stance between the parked vehicle and the ommidirectional dua
canera using the first detection inmage and the second detection
i mage, and determining a position where the vehicle is parked
based on the neasured distance; and

a plate nunber recognition unit for extracting, if it is
determined by the sensing unit that a vehicle is parked,
information on a license plate of the parked vehicle using an

I mage phot ographed by the plate nunber recognition canera.

4. The system vehicle position confirmation system of a
parking ot using an imagi ng nmethod according to claim 3,

wherein a factor related to a difference between the first
detection imge and the second detection image is used for the
measurenment of the first distance of the position determ nation

unit.

5. The system vehicle position confirmation system of a

parking ot using an imagi ng nmethod according to claim 2,
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wherein the sensing unit further includes:

an area setting unit for setting an area of the plurality
of parking surfaces photographed within the first detection inmage
and the second detection inmge;

a feature extraction unit for extracting a feature vector
from each area of the plurality of parking surfaces set by the
area setting unit; and

a detection unit for determning whether or not a vehicle
is parked in the area of the plurality of parking surfaces using

the feature vector

6. The system vehicle position confirmation system of a
parking ot using an inmaging method according to claim 2,

wherein the image analysis device further includes a
security nodule provided with a nmenory for storing the first

detection image and the second detection inage.

7. The system vehicle position confirmation system of a
parking ot using an imagi ng nmethod according to claim 2,

wherein the omidirectional dual canera further includes:

a first imge sensor associated with the first fisheye |ens;

a second inmage sensor associated with the second fisheye
| ens; and

a single imge processing unit connected to the first inmage
sensor and the second inmage sensor to process signals transmtted
fromthe first imge sensor and the second i nage sensor,

wherein the image processing wunit creates the first
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detection image using a signal transmitted from the first image
sensor and the second detection inmage using a signal transmtted

fromthe second i nage sensor

8. The system vehicle position confirmation system of a
parking ot using an imagi ng nmethod according to claim1,

the system further conprising a pole fixedly installed on a
ground of the parking lot and installed with the canera nodul e on
a top,

wherein the canera nodule is installed wthin a

predeterm ned range of height fromthe ground.

9. The system vehicle position confirmation system of a
parking ot using an inmaging method according to claim1,

the system further conprising a full-enpty parking
indicator for outputting a preset indication related to whether
or not a vehicle is parked on the plurality of parking surfaces,

wherein the inmage analysis device controls output of the
full -enpty parking indicator according to determi nation of the

sensing unit.

10. A control nmethod of a vehicle position confirmation
system including a canmera nmodule installed at a top of the
parking lot to photograph a plurality of parking surfaces
partitioned in the parking lot; and an inmage analysis device for
processi ng an i mage phot ographed by the canera nodul e, the nethod

conpri si ng:
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a first step of photographing a first detection image of
all directions and a second detection imge of all directions
usi ng an omidirectional dual camera;

a second step of determ ning whether or not a vehicle is
parked on the plurality of parking surfaces wusing the first
detection image and the second detection inage;

a third step of neasuring, if it is determned at the
second step that a vehicle is parked, a first distance between
the parked vehicle and the omidirectional dual canmera using the
first detection inmage and the second detection inmage;

a fourth step of determining a position where the vehicle
I s parked based on the neasured di stance; and

a fifth step of extracting information on a license plate
of the parked vehicle using a license plate of the parked vehicle
phot ographed by a pl ate nunber recognition canera,

wher ei n t he canmer a nmodul e i's confi gured of t he
omidirectional dual canera and the plate nunber recognition
canera, and

wherein the omidirectional dual canera is provided with a
first fisheye lens for photographing the first detection imge
and a second fisheye |lens for photographing the second detection

i mage.
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