ONE- TO- MANY- SURFACE PARKI NG LOT MANAGEMENT SYSTEM USI NG

OWNI DI RECTI ONAL CAMERA AND MANAGEMENT METHOD THEREOF

TECHNI CAL FI ELD

[01] The present invention relates to a one-to-nany-surface
par ki ng | ot managenent system using an ommi directional canera and
a managenent nethod thereof, and nore specifically, to a parking
| ot managenent system and a nmanagenent nethod thereof, which can
detect a vehicle parked on a plurality of parking surfaces using
an omi directional canera and perform a security function at the

sane tine.

BACKGROUND ART

[02] Although large buildings such as departnent stores,
| arge shopping centers, hospitals and the l|like with a big
floati ng popul ati on have a spacious parking facility providing a
| arge nunber of parking spaces, the parking facilities are
running short greatly as the nunber of vehicles abruptly
i ncreases recently.

[ 03] Particularly, since a |ot of people gather on weekends
or holidays, the parking spaces are excessively insufficient in
many cases, and since drivers nove around in a large parking
facility to park their vehicles, there is a problem of wasting

time and noney.



[04] Accordingly, parking guidance systens capable of
providing a driver wth convenience of parking by displaying
whet her or not parking spaces sufficiently remain using a sensor
for sensing whether or not a vehicle is parked on a parking
surface are devel oped and wi dely comerci al i zed.

[05] A general parking guidance system of the prior art
uses a nmethod of using a sensor installed on each parking surface
to sense whether or not a vehicle is parked.

[ 06] However, there is a problemin that the sensor used in
the conventi onal parki ng guidance system is conparatively
expensive and a |lot of cost and efforts are required to maintain
and manage the sensor. Such a sensor recognizes an object other
than the vehicles, such as a person or a cart, as a vehicle by
m stake in many cases, and inconveniences are invited due to
sensing errors.

[07] In addition, when a CCTV is installed in a parking
facility to perform a security function, there is a problemin
that cost of the facility is high since a canera equi pnent, wres
and a managenent PC should be separately installed, and
mai nt enance and managenent thereof are difficult since the
facility is conplicated.

[ 08] Accordingly, required is devel opnent of a system which
can further efficiently detect a vehicle and guide parking of a
vehicle and, at the same tinme, provide a security function for

preventing crines or the |ike.



DI SCLOSURE OF | NVENTI ON
TECHNI CAL PROBLEM

[ 09] Therefore, the present invention has been nade in view
of the above problens, and it is an object of the present
invention to provide a parking |ot managenent system and a
managenent mnet hod thereof, which can detect a vehicle parked on a
plurality of parking surfaces using an omidirectional canera and
performa security function at the sane tine.

[10] Specifically, an object of the present invention is to
provide a user with a parking |ot managenent system which does
not need to install a large nunber of caneras and separately
install a CCTV since about twelve parking surfaces can be
phot ographed by one ommidirectional canera and thus may
econom cally and easily maintain and manage a parking |ot and
provide a security function using photographed i mages.

[11] In addition, another object of the present invention
is to provide a user with a parking | ot managenent system which
can effectively perform detection of a vehicle and prevent a
fal se detection by installing a sensor on a parking surface of a
posi ti on where photographing using an omidirectional canera is
I npossible due to the structure of a parking ot or on a parking
surface of a position where detection of a vehicle is difficult

due to excessively high or |ow |unm nance.



[12] In addition, another object of the present invention
Is to provide a user with a parking | ot managenent system which
sinmplify a wring facility, save installation cost, and
consi derably reduce the construction period by operating the
sensor in association with the omidirectional camera.

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

[ 14] To acconplish the above objects, according to one
aspect of the present invention, there is provided a one-to-nmany-
surface parking | ot managenment system for managi ng a parking | ot
having a plurality of parking surfaces arranged configuring a
plurality of colums, the system including: an ommidirectional
canera installed on a ceiling of the parking |ot between two
adj acent colums anong the plurality of colums and provided with
a fisheye lens to photograph a surveillance imge of al
directions; a cable connected to the omidirectional canera to
transmt the surveillance inmage; and a nmanagenent server
connected to the cable to receive the surveillance image, in
whi ch the management server includes: a vehicle sensing nodul e
for determining whether or not a vehicle is parked on the
plurality of parking surfaces; and a security nodule provided
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with a menory for storing the surveillance inage, and sone of
parking surfaces arranged in a first columm and sone of parking
surfaces arranged in a second columm are photographed in the
surveillance image, and the first colum and the second col umm
are two adjacent colums where the omidirectional canmera is
i nstall ed.

[ 15] In addition, five to seven parking surfaces anong the
par ki ng surfaces arranged in the first columm are photographed in
the surveillance image, and five to seven parking surfaces anong
the parking surfaces arranged in the second colum are
phot ogr aphed in the surveillance inmage.

[ 16] In addition, the vehicle sensing nodule may include
an area setting unit for setting an area of the parking surfaces
phot ographed in the surveillance image; a feature extraction unit
for extracting a feature vector from the area of the parking
surfaces set by the area setting unit; and a detection unit for
det ermi ni ng whether or not a vehicle is parked in the area of the
par ki ng surfaces using the feature vector.

[17] In addition, the one-to-many-surface parking |ot
managenent system may further include a sensing sensor installed
to be adjacent to a first parking surface, which is part of the
plurality of parking surfaces, to senses a vehicle positioned on
the first parking surface and <create a sensing signal
corresponding to a result of the sensing, and the cable is
connect ed to the sensi ng sensor associ at ed with t he
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omi directional canmera and transmts the sensing signal to the
managenment server.

[ 18] In addition, the first parking surface may include a
second parking surface arranged at a photographing blind spot of
the omidirectional canmera and a third parking surface arranged
at a position where the vehicle sensing nodule may not determ ne
whether or not a vehicle is parked according to changes of
envi ronnmental factors including | um nance.

[19] In addition, the vehicle sensing nodule may determ ne
whet her or not a vehicle is parked on the first parking surface
usi ng the sensing signal.

[ 20] In addition, when the vehicle sensing nodule can
det ermi ne whether or not a vehicle is parked on the third parking
surface using the surveillance image, the vehicle sensing nodul e
may determ ne whether or not a vehicle is parked on the third
par ki ng surface by additionally using the surveillance inmage.

[ 21] In addition, the one-to-many-surface parking | ot
managenent system may further include a full-enpty parking
i ndicator for outputting a preset indication related to whether
or not a vehicle is parked on the plurality of parking surfaces,
and the managenment server may control output of the full-enpty
par ki ng indicator according to the determ nation of the vehicle
sensi ng nodul e.

[22] According to another aspect of the present invention
there is provided a one-to-nmany-surface parking |ot managenent
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nmet hod for managi ng a managenment system which manages a parKking
| ot having a plurality of parking surfaces arranged configuring a
plurality of colums, the nethod including: a first step of
phot ographing a surveillance image of all directions, by an
omi directional camera provided with a fisheye lens; a second
step of transmitting the surveillance imge through a cable
connected to the omidirectional <canmera; a third step of
receiving the surveillance imge, by a nmanagenent server
connected to the cable; and a fourth step of determ ning whether
or not a vehicle is parked on a plurality of parking surfaces
using the surveillance imge, by a vehicle sensing nodul e of the
managenent server, in which the omidirectional canera is
installed on a ceiling of the parking |ot between two adjacent
colums anong the plurality of colums, sonme of parking surfaces
arranged in a first colum and sonme of parking surfaces arranged
in a second colum are photographed in the surveillance inmage,
the first colum and the second colum are two adjacent columms
where the ommidirectional canmera is installed, and the managenent
server further includes a security nodule provided with a nmenory

for storing the surveill ance inmage.

ADVANTAGEQUS EFFECTS

[ 23] Therefore, the present invention has been nmade in view
of the above problens, and it is an object of the present
invention to provide a parking |ot nmanagenent system and a
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managenent met hod thereof, which can detect a vehicle parked on a
plurality of parking surfaces using an omidirectional canera and
performa security function at the sane tine.

[ 24] Specifically, the present invention provides a user
with a parking |ot nanagenent system which does not need to
install a large nunber of canmeras and separately install CCTVs
since about twelve parking surfaces can be photographed by one
omi di rectional dual canmera and thus may economcally and easily
mai ntai n and manage a parking |lot and provide a security function
usi ng phot ographed i mages.

[ 25] In addition, the present invention provides a user
with a parking |ot managenment system which can effectively
perform detection of a vehicle and prevent a false detection by
installing a sensor on a parking surface of a position where
phot ogr aphi ng using an ommidirectional canmera is inpossible due
to the structure of a parking lot or on a parking surface of a
position where detection of a vehicle is difficult due to
excessively high or |ow | um nance.

[ 26] In addition, the present invention provides a user
with a parking |ot managenent system which sinplify a wring
facility, save installation cost, and considerably reduce the
construction period by operating the sensor in association wth
the ommi directional canera.

[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 foll ow 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 enbodinent 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] FIGS. 1 and 2 show an exanple of a parking lot in
whi ch a one-to-many-surface parking |ot managenent system of the
present invention is inplenented.

[ 30] FIGS. 3 and 4 show an enbodinent of surveillance
| mages photographed by an ommidirectional canera, which can be
applied to the present invention.

[31] FIG 5 shows an exanple of a block diagram of a one-
to-many-surface parking |ot managenent system of the present
I nventi on.

[32] FIG 6 is a flowhart illustrating a nethod of
managing a parking lot related to an exanple of the present
I nventi on.

[ 33] FIGS. 7 to 9 show an enbodi nent of a vehicle detection
process that can be applied to the present invention.
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DESCRI PTI ON OF SYMBOLS

10: Omidirectional canera 15: Sensing sensor

20: Cable 30: Parking surface

40: Vehicle 100: Parking I ot

200: Managenent server 210: Vehicl e sensing nodul e
212: Area setting unit 214: Feature extraction unit
216: Detection unit 230: Security nodul e

232: Menory

BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON

[ 34] In a one-to-many-surface parking | ot nmanagenent system
according to the present invention, an omidirectional canera
installed on the ceiling of a parking |ot between two adjacent
colums anong a plurality of colums photographs a surveill ance
imge of all directions wusing a fisheye |ens, and the
surveillance image is transmtted to a managenent server through
a cable connected to the omidirectional canmera. Sone of the
parking surfaces arranged in a first colum and sonme of the
par ki ng surfaces arranged in a second colum are photographed in
t he surveillance image.

[ 35] The managenent server is configured of a vehicle
sensi ng nodul e and a security nodule. The vehicle sensing nodul e

det erm nes whether or not a vehicle is parked on a plurality of
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par ki ng surfaces using the surveillance inmage, and the security
nodul e stores the surveillance image in nmenory.

[ 36] Hereinafter, a preferred enbodinent of the present
invention will be described with reference to the draw ngs. In
addition, the enbodinent described hereinafter does not unduly
limt 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.

[37] Since a conventional parking |ot managenent systemis
configured to connect a sensing sensor to a controller or a
server to be separate from a detection canera, it is
di sadvant ageous from the aspect of cost and efficiency.

[ 38] The present invention proposes a parking |ot
managenent system and a control nethod thereof which can
si mul taneously perform vehicle detection to guide parking and a
security function by configuring the system to associate an
omi directional canera with a sensing sensor.

[ 39] <One-to-many-surface parking | ot managenent systenp

[40] Her ei nafter, a one-to- many-surface par ki ng | ot
managenent system proposed by the present invention wll be
described with reference to the draw ngs.

[41] FIGS. 1 and 2 show an exanple of a parking lot in
whi ch a one-to-many-surface parking |ot managenent system of the
present invention is inplenented.
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[42] Referring to FIG 1, a one-to-many-surface parking | ot
managenent system of the present invention can be applied to a
| arge indoor parking lot 100 in which a plurality of parking
surfaces 30 is arranged configuring a plurality of colums. FIG
1 shows part of a parking lot 100 to which the present invention
is applied, and each parking surface 30 provides a space for
par ki ng one vehi cl e 40.

[43] An omi directional canera 10 is installed on a raceway
on the ceiling of the parking lot 100, between two adjacent
colums anong a plurality of colums configured by a plurality of
parking surfaces 30. That is, if it is assunmed that one of the
plurality of colums is a first colum and a columm adjacent to
the first colum is a second colum, the omidirectional camnera
10 is installed between the first colum and the second col umm.

[ 44] The ommidirectional canera 10 is inplemented using a
canera having a fisheye |ens. If a fisheye lens having a w de
angle of view is used, an image of an omnidirectional (360°) area
around the ommidirectional canmera 10 can be phot ographed.

[45] As shown in FIG 1, the omidirectional canera 10
phot ogr aphs an i mage of an area around the omidirectional canera
10. The area photographed by the omidirectional canmera 10
i ncl udes a vehicle detection area 12 and a security function area
14 of the parking | ot 100.

[ 46] The vehicle detection area 12 includes parking
surfaces 30 around a colum where the omidirectional canmera 10

12



is installed, and one omidirectional camera 10 may photograph a
vehicl e detection area 12 including approximtely twelve parking
surfaces 30. For exanple, the vehicle detection area 12 may
include five to seven areas of the parking surfaces 30 arranged
in each of the first columm and the second col um.

[47] A surveill ance i mage phot ogr aphed by t he
omi di rectional canera 10 includes the vehicle detection area 12,
and images photographing the vehicle detection area 12 are as
shown in FIGS. 3 and 4.

[ 48] FIGS. 3 and 4 show an enbodinent of surveillance
| mages photographed by an ommidirectional canera, which can be
applied to the present invention. FIG 3 shows a surveillance
i mage phot ographed by the omidirectional canera 10, and FIG 4
shows an image converted fromthe i mage shown in FIG 3.

[49] The surveil |l ance i mage phot ogr aphed by t he
omi di recti onal camera 10 nmay be converted into an i nage as shown
in FIG 4 by renoving distortions of each area by adjusting a
di stance ratio according to long distance or short distance.
Forward mappi ng through application of a correction factor and
I nterpol ation acconpanied thereto can be used as a nethod of
correcting the distorted imge information, and inverse mapping,
which is a nmethod of assuming a corrected inmage in advance and
| ooking for points of a distorted image matching to the points of

the corrected i nage, also can be used.
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[ 50] Referring to FIG 1 again, an appropriate nunber of
omidirectional canmeras 10 are installed to cover all the
plurality of parking surfaces 300 arranged in the parking | ot 100.
The plurality of omidirectional caneras 10 installed in the
parking lot 100 can be connected to the nmmnagenent server 200
t hrough a cabl e 20.

[ 51] Meanwhile, referring to FIG 2, a sensing sensor 15
can be separately installed on a parking surface of a position
where it is difficult for the omidirectional canera 10 to sense
a vehicle 40, anong the parking surfaces 30 of the parking Iot
100. Here, an ultrasonic sensor, a |aser sensor, a photo sensor
or the like can be used as the sensing sensor 15.

[ 52] The sensing sensor 15 may be installed on a parking
surface positioned at a photographing blind spot of the
omi di rectional camera 10. As shown in FIG 2, a parking surface
32 positioned beside a pillar is difficult to photograph by the
omi directional camera 10 due to the structural features of the
parking lot 100, and a sensing sensor 15 is installed on the
parking surface 32 to easily detect a vehicle 40.

[ 53] In addition, it could be required to install a sensing
sensor 15 on a parking surface arranged at a position where
whether or not a vehicle is parked could not be determ ned
according to changes of environnmental factors including |um nance.
If the lumnance increases to be higher than a predeterm ned
| evel, al though photographing is possible by the omidirectional
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canera 10, detection of a vehicle 40 could be difficult.
Contrarily, in a parking surface at a position where the
| um nance is too low, it is possible that detection of a vehicle
40 cannot be properly acconplished. A vehicle can be easily
detected by separately installing a sensing sensor 15 on a
parking surface at a position where detection of a vehicle 40
using a surveillance image <could be difficult al t hough
phot ographing is possible by the omidirectional canera 10.

[ 54] The sensing sensor 15 nmay recoghize an object
positioned on a parking surface where the sensing sensor 15 is
installed and <creates a sensing signal according to the
recognition.

[ 55] The sensi ng sensor 15 is connected to the
omi directional camera 10 and operates in association with the
omni di recti onal canera 10. Since the sensing sensor 15 and the
omi di rectional canera 10 are connected through one cable 20,
additional wring is not needed, and thus the facility is
sinplified, and a unified process can be perforned.

[ 56] Meanwhile, FIG 5 shows an exanple of a block diagram
of a one-to-many-surface parking |ot managenent system of the
present invention.

[ 57] Referring to FIG 5, an omidirectional canera 10
installed in a parking lot 100 is connected to a managenent
server 200 through a cable 20. The managenent server 200
receives information on a surveillance imge photographed by the
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omidirectional camera 10 and a sensing signal created by a
sensi ng sensor 15.

[ 58] The managenent server 200 is configured of a vehicle
sensi ng nodul e 210 for determ ning whether or not a vehicle 40 is
parked on a plurality of parking surfaces 30 of the parking Iot
100 and a security nodule 230 provided with a nenory 232 for
storing the surveillance inmage. In addition, the managenent
server 200 may be driven in association with an energency bell
facility and an illumnation control facility of the parking | ot
100.

[ 59] The vehicle sensing nodule 210 is configured of an
area setting unit 212, a feature extraction unit 213 and a
detection unit 214.

[ 60] The area setting unit 212 sets an area of the parking
surfaces 30, which is an area where a vehicle 40 is parked,
within a surveillance imge photographed by the omidirectional
camera 10. The feature extraction unit 214 extracts a feature
vector from the area of the parking surfaces 30 set by the area
setting unit 212, and the detection unit 216 determ nes whether
or not a vehicle 40 is parked in the area of the parking surfaces
using the feature vector extracted by the feature extraction unit
214.

[61] The security nodule 230 is provided with a nmenory 232
for storing the surveillance inmage, and the surveillance inmage
stored in the nenory 232 may be set to be accessible when a
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problemrelated to security occurs in a parking ot to which the
present invention is applied.

[ 62] The menory 232 provided in the security nodule 230 may
include at |east one type of storage nedia anong a flash nenory
type nedium a hard disk type nmedium a nmultinmedia card mcro
type medium a card type nenory (e.g., SD or XD nenory or the
like), a Random Access Menory (RAM, a Static Random Access
Menmory (SRAM), a Read-Only Menory (ROV), an Electrically Erasable
Programmabl e Read-Only Menory (EEPROM), a Progranmabl e Read-Only
Menory (PROM), a magnetic nenory, a nmagnetic disk, and an opti cal
di sk.

[ 63] In addition, the nmanagenent server 200 nmay further
include a display unit, a sound output nodule, a warning unit, a
communi cation unit, an interface unit and the |ike.

[ 64] The display unit nmay output the surveillance inage
stored in the nenory 232 or an image transmtted or received
through the communication unit and may display a related user
interface (U) or graphic user interface (GU ).

[ 65] The display unit may include at |east one of a Liquid
Crystal Display (LCD), a Thin Film Transistor-Liquid Crystal
Display (TFT LCD), an Oganic Light-Emtting Diode (OLED), a
Fl exi bl e Di splay and a 3D D spl ay.

[ 66] The sound output nodule nmay output an audio data
received from the comunication unit or stored in the nenory.
The sound out put nodul e al so outputs a sound signal related to a
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function (e.g., confirmng full of the parking lot or the like)
performed by the managenent server 200. Such a sound out put
nodul e may include a receiver, a speaker, a buzzer or the |ike.

[67] The warning wunit outputs a signal for informng
generation of an event of the nanagenent server 200. The event
generated by the managenent server 200 includes, for exanple, a
full or enpty state of the parking surfaces, occurrence of an
accident in a controlled area, occurrence of a crinme and the |ike.

[ 68] The warning unit may output information of other fornms,
such as a warni ng gui dance docunent or the like, other than audio
signals or video signals, and, in this case, a printer for
out putting the warning gui dance docunent may be connected.

[ 69] The communi cation unit may include one or nore nodul es
whi ch make communi cati on possible between the nmnanagenent server
200 and a wired or wireless comrunication system or between the
managenent server 200 and a network where the nanagenent server
200 is | ocated.

[ 70] Techniques of the wreless Internet wused in the
communi cation unit may include Wreless LAN (WAN) (W-Fi),
Wrel ess broadband (Wbro), Wrld Interoperability for M crowave
Access (W max), Wdeband Code Division Miltiple Access (WDM),
H gh Speed Downlink Packet Access (HSDPA), Long Term Evol ution
(LTE) and the Iike.

[ 71] The interface wunit functions as a passage to al
external devices connected to the managenment server 200. The
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interface unit receives data from the external devices, receives
and transfers power to each constitutional conponents in the
managenent server 200, or transmts data internal to the
managenent server 200 to the external devices.

[ 72] For exanple, the interface unit may include a port for
connecting the surveillance inmage stored in the nenory 232 to
outside, an external recharger port, a wired or wireless data
port, a nenory card port, a port for connecting a device provided
with an identification nodule, an audio input and output (I/0
port, a video input and output (1/0O port, and the |iKke.

[ 73] Meanwhile, 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
lot 100 to which the present invention is applied. The full-
enpty parking indicator may be installed to be integrated with or
separate fromthe omidirectional canmera 10.

[ 74] The full-enpty parking indicator outputs an indication
for easily informng drivers entering the parking lot 100 of
whether or not there is an available parking space. The
i ndi cation may include a visual output related to a preset color
or an auditory output for providing a voice related to whether or
not the parking lot is full.

[ 75] At this point, the nmanagenent server 200 nay contro
output of the full-enpty parking indicator according to
determ nation of the vehicle sensing nodule 210 on the parking
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surfaces 30. For exanple, if it is determined that vehicles 40
are parked on all the parking surfaces 30, the full-enpty parking
i ndi cator may output an indication of ‘Parking Space Full’, and
if it is determned that there are avail able parking surfaces 30
for parking vehicles 40, the full-enpty parking indicator nay
out put an indication of ‘Parking Space Available’ . In addition

the full-enpty parking indicator may be configured to
i ndividually indicate whether or not a vehicle 40 is parked on
each parking surface 30.

[ 76] <One-to-many-surface parking | ot managenent nethod>

[77] Hereinafter, a control nmethod of the one-to-nmany-
surface parking |ot managenent system configured as described
above will be described in detail.

[ 78] FIG 6 is a flowhart illustrating a nethod of
managing a parking lot related to an exanple of the present
I nventi on.

[ 79] Referring to FIG 6, first, an omidirectional canera
10 provided with a fisheye | ens photographs a surveillance inmage
of all directions (step S10), and a sensing sensor 15 installed
to be adjacent to a first parking surface, which is part of a
plurality of parking surfaces 30, senses a vehicle 40 positioned
on the first parking surface and creates a sensing signa
corresponding to a result of the sensing (step S12).

[ 80] Subsequently, an input data including the surveillance
i mage and the sensing signal is transmtted through a cable 20
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connected to the omidirectional canera 10 and the sensing sensor
15 (step S20), and a nanagenent server 200 connected to the cable
20 receives the input data (step S30).

[81] As described above, since the omidirectional canera
10 is connected to one cable 20, parking guidance and security
function can be provided at the sane tine at a |low cost of
facility.

[ 82] Subsequently, a vehicle sensing nodule 210 of the
managenent server 200 determ nes whether or not a vehicle 40 is
parked on a plurality of parking surfaces 30 using the input data,
and a security nodul e 230 of the managenent server 200 stores the
surveillance image included in the input data in a nmenory 232.

[ 83] Specifically, if it is assunmed that a parking surface
which is difficult to be determ ned by a surveill ance i mage anong
a plurality of parking surfaces 30 is a first parking surface,
the vehicle sensing nodule 210 may determ ne whether or not a
vehicle 40 is parked on the first parking surface using the
sensing signal anong the input data and deterni ne whether or not
a vehicle 40 is parked on a parking surface other than the first
par ki ng surface using the surveillance i mage anong the input data.

[ 84] Since a vehicle 40 parked on the first parking surface
is difficult to sense by the omidirectional canera 10, whether
or not a vehicle 40 is parked on the first parking surface is

determ ned by a sensing signal created by the sensing sensor 15.
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[ 85] However, if the wvehicle sensing nodule 210 can
det erm ne whether or not a vehicle is parked on part of the first
par ki ng surface using the surveillance inmge, whether or not the
vehicle 40 is parked can be determ ned by additionally using the
surveil | ance i mage.

[ 86] For exanpl e, if detection of a vehicle by a
surveillance inmage is allowed according to changes of | um nance,
the vehicle sensing nodule 210 may determ ne whether or not a
vehicle is parked by wusing both the surveillance inmage
phot ographed by the ommidirectional canera 10 and the sensing
signal created by the sensing sensor 15.

[87] At this point, although it does not nake a problem if
the determ nation according to the surveillance i mage corresponds
to the determ nation of the sensing signal, if the determ nation
according to the surveillance inage does not correspond to the
determ nation of the sensing signal, sensing a vehicle 40 can be
acconplished nore correctly by receiving again the surveill ance
imge and the sensing signal after a predetermned tinme is
el apsed and determ ni ng again whether or not a vehicle is parked.

[ 88] In addition, unlike the process shown in FIG 6, the
vehi cl e sensing nodul e 210 may determ ne whether or not a vehicle
40 is parked on a plurality of parking surfaces 30 using the
surveillance image basically included in the input data, and if
it is difficult to determ ne whether or not a vehicle 40 is
parked using only the surveillance inmage, the vehicle sensing
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nodul e 210 uses the sensing signal created by the sensing sensor
15.

[ 89] Speci fically, t he vehi cl e sensi ng nodul e 210
det erm nes whether not a vehicle 40 is parked on a plurality of
parking surfaces 30 first using the surveillance imge included
in the input data. If detection of a vehicle is not snoothly
perfornmed on a specific parking surface due to degradati on of the
surveillance image or an effect of surrounding environnments,
detection of a vehicle on the parking surface can be perforned
again by additionally using the sensing signal of the input data.

[ 90] FIGS. 7 to 9 show an enbodi nent of a vehicle detection
process that can be applied to the present invention.

[91] As shown in FIG 7, an area of the parking surfaces 30
which is an area where a vehicle 40 is parked, is set within the
surveillance image by the area setting unit 212. A vehicle 40
parked in the area of the parking surfaces set by the area
setting unit 212 can be photographed as shown in FIG 8, and a
feature vector is extracted as shown in FIG 9 to determne
whet her or not it corresponds to a vehicle 40.

[92] Specifically, the feature vector can be extracted from
the surveillance i mages using a vehicle recognition algorithmfor
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
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[ 93] Here, the SIFT algorithmis a representative al gorithm
for extracting a feature vector of an imge and has a
characteristic of being invariant to image rotation, scaling,
novenent, partial illum nation changes and projective transform
The SIFT algorithm may extract attributes such as a position, a
scale and a direction of a feature considering the characteristic
of a local inmage.

[ 94] That is, as a first step, the SIFT algorithm searches
for extrema in a scale space created through a Difference-O -
Gaussian (DOG function and selects sanple points (or candi date
pi xel s) (Scal e-space extrema detection).

[95] As a second step, the SIFT algorithm sel ects keypoints
based on stability val ues (Keypoint |ocalization).

[ 96] As a third step, the SIFT algorithm allocates one or
nore directions to each keypoint (Orientation assignnent).

[97] As a final step, the SIFT algorithmcreates a keypoint
descri ptor using local inmage gradients (Keypoint descriptor).

[ 98] Details of the SIFT algorithm are described in the
paper entitled "D stinctive imge features from scal e-invariant
keypoi nts".

[ 99] In addition, the SURF algorithm is an algorithm
searching for features invariant to environnmental changes from
several images considering the environnmental changes such as
magni tude, illumnation, tinme point and the like, which is an
al gorithm showi ng a performance conparable to that of the SIFT
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algorithm which is generally known to be superior and, at the
same tinme, inproving speed significantly.

[ 100] Details of the SURF algorithm are described in the
paper entitled "Robust Interest Point Detection and Descriptor".

[101] In addition, the HOG algorithm is based on that the
appearance or shape of a specific object in an inmge can be
determned by a gradient magnitude or distribution of edge
directions. The HOG al gorithm nmay recogni ze a specific object by
partitioning an image into a plurality of areas referred to as a
cell and creating a histogram of gradients or edge directions for
each cell.

[102] Details of the HOG algorithm are described in the
paper entitled "Hi stograms of oriented gradients for hunman
det ection".

[103] In addition, the Haar-like features algorithm my
recogni ze a specific object using a prototype expressing feature
information of edges and a prototype expressing feature
information lines. Details of the HOG al gorithm are described in
the paper entitled "An Extended Set of Haar-like Features for
Rapi d Obj ect Detection”

[ 104] In addition, details of the Gabor filter algorithm are
described in the paper entitled "Uncertainty relation for
resolution in space, spatial frequency, and orientation optim zed

by two-di nensional visual cortical filters".
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[ 105] The feature vector extracted by the vehicle
recognition algorithm can be conpared with previously stored
| earning data. Since the learning data includes feature vectors
of a general vehicle inmage, it can be determ ned that whether or
not an object photographed in an area of a parking surface of a
surveillance imge is a vehicle, and the vehicle can be
recogni zed.

[ 106] The parking |ot mnmanagenent system of the present
i nvention described above may inplenment a parking guidance system
at a cost equal to or lower than that of an ultrasonic facility,
easily secure base data when an accident occurs, reduce
mal functi ons generated by a cart or a person, elimnate the need
of constructing a separate CCTV, save cost by associating the
system with an enmergency bell or illumnation control facility,
I nprove convenience of customers by using a dual full-enpty
parking indicator, reduce a construction period by sinplifying a
Wi ring process and detect a vehicle on a hidden side.

[107] 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 mnedium 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 mmgnetic tape, a floppy disk, an optical data
storage device and the like, and, in addition, a medium
inmplemented in the form of a carrier wave (e.g., transm ssion
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through the Internet) is also included. In addition, the
conmput er -readabl e recordi ng medi um may be distributed in conputer
systens connected through a network, and a code that can be read
by a conputer in a distributed manner can be stored and executed
t her ei n. In addition, functional prograns, codes and code
segnents for inplenenting the present invention can be easily
inferred by programrers in the art.

[108] The apparatus and nethod having described so far may
not be limted to the configurations and nethods 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 MS]

1. A one-to-nmany-surface parking | ot managenent system for
managing a parking lot having a plurality of parking surfaces
arranged configuring a plurality of colums, the system
conpri si ng:

an omidirectional canera installed on a ceiling of the
parking | ot between two adjacent columms anong the plurality of
colums and provided with a fisheye lens to photograph a
surveillance image of all directions;

a cable connected to the omidirectional canera to transmt
the surveillance i mage; and

a managenent server connected to the cable to receive the
surveill ance i mage, wherein

t he managenent server incl udes:

a vehicle sensing nodule for determ ning whether or not a
vehicle is parked on the plurality of parking surfaces; and

a security nodule provided with a nmenory for storing the
surveill ance i mage, and

some of parking surfaces arranged in a first colum and sone
of parking surfaces arranged in a second colum are photographed
in the surveillance i mage, and

the first colum and the second colum are two adjacent

colums where the omidirectional canera is install ed.
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2. The system according to claim 1, wherein five to seven
par ki ng surfaces anong the parking surfaces arranged in the first
colum are photographed in the surveillance inage, and five to
seven parking surfaces anong the parking surfaces arranged in the

second col um are photographed in the surveillance i mage.

3. The system according to claim 1, wherein the vehicle
sensi ng nodul e incl udes:

an area setting unit for setting an area of the parking
surfaces photographed in the surveill ance inage;

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

a detection unit for determ ning whether or not a vehicle is
parked in the area of the parking surfaces using the feature

vector.

4. The system according to claim 1, further conprising: a
sensing sensor installed to be adjacent to a first parking
surface, which is part of the plurality of parking surfaces, to
senses a vehicle positioned on the first parking surface and
create a sensing signal corresponding to a result of the sensing,

wher ei n
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the cable is connected to the sensing sensor associated with
the omidirectional canmera and transmts the sensing signal to

t he managenent server.

5. The system according to claim 4, wherein the first
parki ng surface includes a second parking surface arranged at a
phot ographing blind spot of the omidirectional canera and a
third parking surface arranged at a position where the vehicle
sensing nodule may not determine whether or not a vehicle is
parked according to changes of environnental factors including

| um nance.

6. The system according to claim 5, wherein the vehicle
sensi ng nodul e determ nes whether or not a vehicle is parked on

the first parking surface using the sensing signal.

7. The system according to claim 6, wherein when the
vehi cl e sensing nodul e can determ ne whether or not a vehicle is
parked on the third parking surface using the surveill ance inmage,
t he vehicle sensing nodul e determ nes whether or not a vehicle is
parked on the third parking surface by additionally using the

survei |l l ance i mage.

8. The system according to claim 1, further conprising a
full -enpty parking indicator for outputting a preset indication
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related to whether or not a vehicle is parked on the plurality of
par ki ng surfaces, wherein

the nmanagenent server controls output of the full-enpty
par ki ng indicator according to the determnation of the vehicle

sensi ng nodul e.

9. A one-to-many-surface parking | ot managenent nethod for
managi ng a nmanagenent system whi ch manages a parking |l ot having a
plurality of parking surfaces arranged configuring a plurality of
col ums, the method conpri sing:

a first step of photographing a surveillance imge of all
directions, by an ommidirectional canera provided with a fisheye
| ens;

a second step of transmtting the surveillance image through
a cabl e connected to the omidirectional canera,

a third step of receiving the surveillance inmage, by a
managenent server connected to the cable; and

a fourth step of determning whether or not a vehicle is
parked on a plurality of parking surfaces using the surveillance
i mge, by a vehicle sensing nodule of the nanagenent server,
wher ei n

the omidirectional canera is installed on a ceiling of the
parking | ot between two adjacent columms anong the plurality of

col umms,
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some of parking surfaces arranged in a first colum and sone
of parking surfaces arranged in a second colum are photographed
in the surveillance inage,

the first colum and the second colum are two adjacent
col ums where the omidirectional canera is installed, and

the managenent server further includes a security nodule

provided with a nenory for storing the surveillance inmge.
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