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PARKING AREA DETECTING APPARATUS One object to be achieved by the present inventive 
AND METHOD THEREOF concept is to provide a parking area detecting apparatus 

capable of a detecting a parking area even though the 
parking area is covered with an obstacle such as a column , 

Matter enclosed in heavy brackets [ ] appears in the 5 or the like , and a method thereof . 
original patent but forms no part of this reissue specifica - One aspect of the present inventive concept relates to a 
tion ; matter printed in italics indicates the additions parking area detecting method including generating a top 
made by reissue ; a claim printed with strikethrough view image by capturing images of surroundings of a 
indicates that the claim was canceled , disclaimed , or held vehicle ; detecting a first directional parking line from the top 

view image ; detecting a second directional parking line invalid by a prior post - patent action or proceeding . 10 having a direction different from a direction of the first 
directional parking line from the top view image ; and 

CROSS - REFERENCE TO RELATED detecting a parking area by combining the first directional 
APPLICATION parking line and the second directional parking line . 

The detecting of the first directional parking line may 
[ This application is based on and claims priority from 15 include : detecting edge pixels included in the top view 

Korean Patent Application No . 10 - 2013 - 0138519 , filed on image ; detecting two parallel linear lines from the top view 
Nov . 14 , 2013 in the Korean Intellectual Property Office , the image by using the detected edge pixels ; and setting an area 
entire contents of which are hereby incorporated by refer between the two parallel linear lines as an area of the first 
ence . directional parking line . 

This application is a reissue application of U . S . Pat . No . 20 In the detecting of the edge pixels , edge pixels having a 
9 , 361 , 529 issued on Jun . 7 , 2016 issued from U . S . patent is notent particular direction , among edge pixels included in the top pa 
application Ser . No . 14 / 315 , 178 filed on Jun . 25 , 2014 . 204 view image , may be detected . 
which is based on and claims priority from Korean Patent In the detecting of the edge pixels , edge pixels existing 

within a pre - set distance from the vehicle , among the edge Application No . 10 - 2013 - 0138519 , filed on Nov . 14 , 2013 , in 25 pixels , may be detected . the Korean Intellectual Property Office , the entire contents 25 The detecting of the second directional parking line may of each are hereby incorporated by reference . include : detecting edge pixels at a pre - set angle with respect 
to the first directional parking line among the edge pixels TECHNICAL FIELD included in the top view image ; measuring differences 
between a linear template and the edge pixels by positions 

The present inventive concept relates to a parking area 30 of the first directional parking line by using the linear 
detecting apparatus and a method thereof , and more particu template ; and determining positions of local minimum 
larly , to a parking area detecting apparatus capable of points of the differences , as positions of the second direc 
detecting a parking area near a vehicle and providing tional parking line . 
corresponding information to a driver , and a method thereof . In the detecting of the edge pixels , edge pixels having 

35 pixel values decreased in the first direction and edge pixels 
BACKGROUND having pixel values increased in the first direction may be 

detected , respectively . 
In general , a driver in a vehicle is mostly visible at a front The method may further include : calculating reliability of 

side . Thus , a driver visible at the left , right , and rear sides is a parking area on the basis of a difference of the second 
mostly covered by a vehicle body , so the driver may have 40 directional parking line constituting the parking area ; cal 
considerably limited visibility . In order to solve this prob culating occupancy of an interior of the parking area by 
lem , in general , a visibility assisting unit ( e . g . , a side mirror , using position information of an object around the vehicle 
and the like ) is used to complement the driver ' s limited obtained by an ultrasonic sensor ; and determining a parking 
visibility . A current tendency is that techniques including a area on the basis of the reliability and occupancy . 

The method may further include : when a parking area camera unit that captures images of an exterior of a vehicle 45 
and provides the same to drivers are applied to vehicles . previously detected exists , predicting a current location 

according to a movement of the vehicle with respect to the An around view monitoring ( AVM ) system , among these previously detected parking area ; comparing the parking techniques , includes a plurality of cameras installed sur area with the previously detected parking area and deter rounding a vehicle to provide 360 - degree omnidirectional mining a proportion of an overlapping area therebetween ; images . The AVM system combines images around a vehicle 50 and when the overlapping area is equal to or less than a captured by a plurality of cameras that serve to capture pre - set proportion , registering the parking available area as 
images of a surrounding area of the vehicle , to provide a top a new parking area , and when the overlapping area exceeds 
view image as if a driver views his or her vehicle from the the pre - set proportion , selecting one of the parking available 
sky , thus displaying an obstacle and a parking area near the area and the previously detected parking area . 
vehicle and resolving a blind spot . 55 The method may further include : generating a template in 

However , when the AVM system detects a parking area , at least one of detected parking areas and a tracked parking 
if a parking area is covered , in a top view image , with an area . 
obstacle such as a column , or the like , the AVM system may The method may further include : when a parking area is 
not be able to detect the parking area the moment when a not detected from within the top view image , predicting a 
vehicle starts to park . 60 current location according to a movement of the vehicle with 

respect to the previously detected parking area ; and display 
SUMMARY ing the predicted parking area within the top view image . 

BRIEF DESCRIPTION OF THE DRAWINGS Accordingly , the present inventive concept has been made 
to solve the above - mentioned problems occurring in the 65 
prior art while advantages achieved by the prior art are 
maintained intact . 

The above and other objects , features and advantages of 
the present inventive concept will be more apparent from the 
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following detailed description taken in conjunction with the 150 so as to be converted into a top view image as if the 
accompanying drawings , in which like reference characters vehicle was viewed from above . The image capturing unit 
may refer to the same or similar parts throughout the 110 may continuously capture images of the surroundings of 
different views . The drawings are not necessarily to scale , the vehicle to continuously provide information regarding 
emphasis instead being placed upon illustrating the prin - 5 the surroundings of the vehicle to a driver . 
ciples of the embodiments of the inventive concept . The sensing unit 120 may sense information regarding a 

FIG . 1 is a block diagram illustrating a configuration of a state of the vehicle . The sensing unit 120 may include a 
parking area detecting apparatus according to an exemplary steering angle sensor and a wheel speed sensor capable of 
embodiment of the present inventive concept . sensing a movement distance and a movement direction of 

FIG . 2 is a flow chart illustrating a method for detecting 10 the vehicle . Also , the sensing unit 120 may include an 
a parking area according to an exemplary embodiment of the ultrasonic sensor capable of sensing a location of an object 
present inventive concept . around the vehicle . 

FIG . 3 is a view illustrating a process for detecting an The display unit 130 may display a top view image . Also , 
edge pixel according to an exemplary embodiment of the the display unit 130 may display a parking area detected 
present inventive concept . 15 from within the top view image and a template set in the 

FIG . 4 is a view illustrating results of detecting a first parking area . Meanwhile , the display unit 130 may be 
directional parking line according to an exemplary embodi - implemented as various display panels such as a liquid 
ment of the present inventive concept . crystal display ( LCD ) , an organic light emitting diode 

FIG . 5 is a view illustrating a process of measuring ( OLED ) display , a plasma display panel ( PDP ) , or the like , 
differences using a template according to an exemplary 20 and may be implemented as a transparent display panel , a 
embodiment of the present inventive concept . flexible display panel , and the like . 

FIG . 6 is a view illustrating a process of detecting a The storage unit 140 stores information regarding the 
second directional parking line according to an exemplary parking area detected by the controller 150 . The storage unit 
embodiment of the present inventive concept . 140 may store a list of packing areas included in the top view 

FIG . 7 is a view illustrating a process of detecting a 25 image . Thereafter , when a new parking area and a column 
parking area according to an exemplary embodiment of the are detected in the top view image according to a movement 
present inventive concept . of the vehicle , the storage unit 140 may store information on 

FIG . 8 is a view illustrating ultrasonic location informa the new parking area . Also , the storage unit 140 may store 
tion indicated in a top - view image according to an exem - a form of a template to be set in the parking area to track the 
plary embodiment of the present inventive concept . 30 template and the parking area used to detect a second 

FIG . 9 is a view illustrating a process for predicting a directional parking line . 
location of a parking area according to an exemplary The controller 150 may control a general operation of the 
embodiment of the present inventive concept . parking area detecting apparatus 100 . Also , the controller 

FIG . 10 is a view illustrating results of detecting a parking 150 may detect a parking area from a top view image 
area according to an exemplary embodiment of the present 35 through image processing , and manage a list of the detected 
inventive concept . parking area . Also , the controller 150 may set a template in 

FIG . 11 is a view illustrating a process of setting a the detected parking area to track the parking area . Also , 
template according to an exemplary embodiment of the when a parking area is not detected from within the top view 
present inventive concept . image , the controller 150 may predict a parking area by 

FIG . 12 is a view illustrating results of tracking a parking 40 using a parking area detected previously . Hereinafter , a 
area using a template according to an exemplary embodi - detailed configuration of the controller 150 will be 
ment of the present inventive concept . described . 

A top view image generating unit 151 may generate a top 
DETAILED DESCRIPTION view image by combining images around a vehicle captured 

45 by the image capturing unit 110 . 
Hereinafter , exemplary embodiments of the present parking area detecting unit 152 may detect a parking 

inventive concept will be described in detail with reference area within the top view image generated by the top view 
to the accompanying drawings . image generating unit 151 . The parking area detecting unit 

FIG . 1 is a block diagram illustrating a configuration of a 152 may detect a parking area by detecting a parking line . 
parking area detecting apparatus according to an exemplary 50 In detail , the parking area detecting unit 152 may detect a 
embodiment of the present inventive concept . first directional parking line within the top view image and 

Referring to FIG . 1 , a parking area detecting apparatus detect a second directional parking line in a direction 
100 may include an image capturing unit 110 , a sensing unit different from the first directional parking line . The parking 
120 , a display unit 130 , a storage unit 140 , and a controller area detecting unit 152 may detect a parking area by 
150 . 55 combining the first directional parking line and the second 

The image capturing unit 110 may capture the surround - directional parking line . 
ings of a vehicle . The image capturing unit 110 may be In order to detect the first directional parking line , the 
implemented as a plurality of cameras to capture images of parking area detecting unit 152 may detect edge pixels 
the surroundings of the vehicle in 360 - degree omnidirec - included in the top view image . Here , the parking area 
tions . For example , the image capturing unit 110 may be 60 detecting unit 152 may detect edge pixels having a particular 
implemented as four cameras installed at front , rear , left , and direction among the edge pixels included in the top view 
right sides of the vehicles . The image capturing unit 110 may image . Also , the parking area detecting unit 152 may detect 
be implemented as wide angle cameras for capturing images edge pixels existing within a pre - set distance from the 
of the surroundings of a vehicle to reduce the number of vehicle among the edge pixels included within the top view 
cameras . 65 image . By limiting the detected edge pixels , data throughput 

Images of the surroundings of the vehicle captured by the may be reduced in the video processing process and the 
image capturing unit 110 may be processed by the controller video may be rapidly processed . Also , the parking area 
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detecting unit 152 may detect two parallel linear lines by unit 153 may compare the currently detected parking area 
using the detected edge pixels . With the two detected with the predicted previously detected parking area whose 
parallel linear lines , the parking area detecting unit 152 may position is predicted , and may determine whether the cur 
set a first directional parking line that has an area between rently detected parking area is a new parking area according 
the two parallel linear lines . That is , a distance between the 5 to a proportion of an overlapping area . 
two linear lines may correspond to a thickness of the first Even when a parking area is not detected from within the 
directional parking line . current top view image due to an obstacle , or the like , the 

In order to detect a second directional parking line , the parking area managing unit 153 may predict a current 
parking area detecting unit 152 may detect edge pixels location of the vehicle with respect to the parking area 
perpendicular with respect to the first directional parking 10 registered to the parking area list and display the predicted 
line among the edge pixels included in the top view image . parking area in the top view image . 
Also , the parking area detecting unit 152 may measure A template generating unit 154 may generate a template 
differences between the template and the edge pixels by for at least one of the parking areas registered to the parking 
positions of the first directional parking line by using a linear region list . The template generating unit 154 may continu 
template . In this case , the parking area detecting unit 152 15 ously track a parking area by using the generated template . 
may measure the differences by detecting edge pixels having FIG . 2 is a flow chart illustrating a method for detecting 
pixel values decreased in the first direction and edge pixels a parking area according to an exemplary embodiment of the 
having pixel values increased in the first direction . Accord present inventive concept . 
ing to the difference measurement results , the parking area Referring to FIG . 2 , first , the parking area detecting 
detecting unit 152 may detect a second directional parking 20 apparatus 100 may generate a top view image ( S201 ) . In 
line by determining positions of local minimum points of the detail , the parking area detecting apparatus 100 may capture 
differences . images of the surroundings of a vehicle in 360 - degree 
When the first and second directional parking lines are omnidirection and combine the captured images to generate 

detected , the parking area detecting unit 152 may detect an a top view image . 
area formed by the first and second directional parking lines 25 When the top view image is generated , the parking area 
as a parking area . detecting apparatus 100 may detect a first directional park 
Meanwhile , in order to enhance reliability of the detected ing line within the top view image ( S202 ) . The first direction 

parking area , the parking area detecting unit 152 may refers to a direction indicated by a line that is formed by 
determine a final parking area by calculating reliability and connecting entrance lines of respective parking areas when 
occupancy with respect to the detected parking area . In 30 a plurality of parking areas each having the same shape are 
detail , the parking area detecting unit 152 may calculate continuously arranged . Here , first , features of the first direc 
reliability of the parking area on the basis of differences in tional parking line will be described and then a process of 
the second directional parking line constituting the detected detecting the first directional parking line will be described . 
parking area , and calculate occupancy within the parking The first directional parking line may have a direction 
area by using location information of an object around the 35 similar to a direction in which a vehicle moves in search for 
vehicle obtained by the ultrasonic sensor of the sensing unit a parking space , in consideration of the characteristics of a 
120 . The parking area detecting unit 152 may determine the parking area . The first directional parking line may exist 
final parking area on the basis of the calculated reliability within an interested area in terms of a general road width , a 
and occupancy . Accordingly , reliability of the parking area camera specification , and the like . The first directional 
can be enhanced and whether the parking area is a parking 40 parking line may be drawn in a bright color , relative to a 
area in which the vehicle parks in actuality can be deter - bottom surface of the vehicle . Thus , the first directional 
mined . parking line may be composed of a linear line whose color 

A parking area managing unit 153 may register the is changed from a dark color to a bright color and a linear 
detected parking area to a parking area list and manages and line whose color is changed from a bright color to a dark 
track it . Namely , the parking area detecting unit 152 may 45 color . 
detect a parking area each time a top view image is gener - In order to detect the first directional parking line , first , 
ated , and the parking area managing unit 153 may compare edge pixels may be detected from within the top view image . 
respective parking areas detected from the top view image to This will be described with reference to FIG . 3 . 
register a new parking area or integrate overlapping parking FIG . 3 is a view illustrating a process for detecting an 
areas in managing the parking areas . 50 edge pixel according to an exemplary embodiment of the 
When a parking area is detected by the parking area present inventive concept . 

detecting unit 152 , the parking area managing unit 153 may In FIG . 3 , ( a ) shows a top view image generated by 
determine whether a parking area which was detected pre - capturing images of surroundings of a vehicle . Referring to 
viously exists . When a parking area which was detected ( a ) of FIG . 3 , it can be seen that a first directional parking 
previously does not exist , the parking area managing unit 55 line 20 exists on the left side of the vehicle . In FIG . 3 , ( b ) 
153 may determine the currently detected parking area as a shows results of detecting edge pixels within the top view 
new parking area and register it to the parking area list . image illustrated in ( a ) of FIG . 3 . Referring to ( b ) of FIG . 3 , 
When a parking area which was detected previously exists , various pixels having edges , as well as the first directional 
the parking area managing unit 153 compares the currently parking line 20 , may all be detected from within the top view 
detected parking area with the predicted previously detected 60 image . Thus , the parking area detecting apparatus 100 may 
parking area , and determine whether the currently detected detect edge pixels existing within a pre - set distance ( e . g . , 
parking area is a newly detected parking area or whether the 150 centimeters ) from the vehicle in order to reduce video 
currently detected parking area is identical to the previously throughput and enhance a detection rate of the first direc 
detected parking area . In detail , the parking area managing tional parking line 20 . Also , the parking area detecting 
unit 153 may predict a current location according to a 65 apparatus 100 may detect edge pixels having a pre - set 
movement of the vehicle with respect to the parking area direction ( e . g . , a direction within + 45° or + 30° on the basis 
which was detected previously . The parking area managing of a movement direction of the vehicle ) . 
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When the edge pixels are detected from within the top directional parking line . The process of detecting the second 
view image , the parking area detecting apparatus 100 may directional parking line will be described in detail with 
detect two parallel linear lines 10 by using the detected edge reference to FIGS . 5 and 6 . 
pixels . The two parallel linear lines 10 may be expressed by FIG . 5 is a view illustrating a process of measuring a 
Equation 1 below . 5 difference using a template 30 according to an exemplary 

xl = ayl + b embodiment of the present inventive concept . 
Referring to ( a ) and ( b ) of FIG . 5 , edge pixels perpen 

X2 = ay2 + c [ Equation 1 ] dicular with respect to the first directional parking line may 
be detected in the illustration of a right angled parking slot . Theoretically , in order to determine the two parallel linear 10 Here , in detecting edge pixels to detect the second direc lines 10 , values of unknowns a , b , and c need to be tional parking line , edge pixels whose pixel values are determined , and when coordinates of three or more points decreased in the first direction and edge pixels whose pixel existing in two parallel linear lines 10 are known , the values values are increased in the first direction may be detected , of unknowns a , b , and c may be determined . Thus , two 

parallel linear lines 10 may be detected by substituting 15 respectively . In FIG . 5 , ( a ) shows the results of detecting 
coordinates of edge pixels to the Equation . In this case , when edge pixels changing from a dark color to a bright color in 
edge pixels not existing in the first directional parking line a downward direction of the top view image among edge 
20 are detected , two linear lines 10 that minimize a least pixels perpendicular with respect to the first directional 
square error may be detected . Also , in order to minimize an parking line 20 . In FIG . 5 , ( b ) shows the results of detecting 
influence of edge pixels not existing in the first directional 20 edge pixels changing from a bright color to a dark color in 
parking line 20 , two parallel linear lines 10 may be detected a downward direction of the top view image among edge 
by using a random sample consensus ( RANSAC ) algorithm . pixels perpendicular with respect to the first directional 

FIG . 4 is a view illustrating results of detecting the first parking line . 
directional parking line according to an exemplary embodi When edges pixels are detected , by using a linear template 
ment of the present inventive concept . 25 30 as illustrated in ( a ) and ( b ) of FIG . 5 , differences between 

Referring to ( a ) through ( h ) of FIG . 4 , it can be seen that the template 30 and the edge pixels are measured by 
the first directional parking line 20 may be accurately positions of the first directional parking line 20 , while 
detected in various parking environments through the fore moving the template 30 along the first directional parking 
going method . In particular , referring to ( d ) and ( e ) of FIG . line 20 . The differences may be measured by using a 
4 , it can be seen that , even when the first directional parking 30 matching algorithm such as a chamfer matching algorithm . 
line 20 is discontinuously formed , the first directional park - FIG . 6 is a view illustrating a process of detecting a 
ing line 20 can be accurately detected . Also , referring to ( g ) second directional parking line according to an exemplary 
and ( h ) of FIG . 4 , although the top view image is dim ( not embodiment of the present inventive concept . 
clear ) so a parking line is not easily discriminated , the first In FIG . 6 , ( a ) and ( b ) show the results of measuring 
directional parking line 20 may be accurately detected . 35 differences using a template in the images of ( a ) and ( b ) of 
When the two parallel linear lines 10 are detected , a first FIG . 5 . The graphs illustrated ( a ) and ( b ) of FIG . 6 show 

directional parking line 20 may be defined as a line having difference value between the template 30 and edge pixels by 
an area between the two linear lines 10 . A distance between positions of the first directional parking line , and the differ 
the two linear lines 10 may correspond to a thickness of the ence values are reduced as they are closer to the first 
first directional parking line 20 . 40 directional parking line . The thick line 40 indicates the 

After the first directional parking line 20 is detected , a difference value between the template and edge pixels . 
second directional parking line may be detected ( S203 ) . The The second directional parking line may be detected by 
second directional parking line refers to a parking line which determining positions of local minimum points 50 of the 
is perpendicular with respect to the first directional parking difference value according to the difference measurement 
line ( in case of right angled parking or longitudinal parking ) 45 results as positions of the second directional parking line . In 
or a parking line at a predetermined angle ( in case of slanted FIG . 6 , ( c ) shows the results of marking a linear line 
parking ) with respect to the first directional parking line . The corresponding to the second directional parking line 60 by 
second directional parking line may also be drawn in a color determining the positions detected as local minimum points 
brighter than that of the bottom surface , like the first 50 in ( a ) and ( b ) of FIG . 6 , as the second directional parking 
directional parking line , and thus , the second directional 50 line 60 . 
parking line may be composed of a linear line whose color Meanwhile , in detecting the second directional parking 
is changed from a dark color to a bright color and a linear line 60 , only one of two linear lines constituting the second 
line whose color is changed from a bright color to a dark directional parking line 60 may be detected due to an 
color . obstacle such as a column , or the like , but the second 

In order to detect the second directional parking line , edge 55 directional parking line 60 may be recognized only with the 
pixels at a pre - set angle ( e . g . , + 90° in case of a right angled single linear line . Referring to ( c ) of FIG . 6 , in the three 
parking slot or a longitudinal parking slot ) with respect to lower ones among the four second directional parking lines 
the first directional parking line are detected . As for the 60 , two linear lines may be detected and recognized as 
second directional parking line , a relative angle may be second directional parking lines 60 , like the first directional 
determined according to the first directional parking line and 60 parking line 20 . In the uppermost second directional parking 
a shape of a parking slot , so particular edge pixels may be line in the top view image , only one linear line changing 
detected . Also , by using a linear template 30 , differences from a bright color to a dark color , among two linear lines 
between the template 30 and the edge pixels may be mea constituting the parking line , may be detected but it may be 
sured by positions of the first directional parking line . A recognized as a second directional parking line 60 . Namely , 
position at which a difference is equal to or smaller than a 65 a multiple hypothesis scheme in which the second direc 
pre - set value according to the difference measurement tional parking line 60 is detected only as a single linear line 
results may be determined as a position of the second or as two linear lines may be used . 
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When the first directional parking line 20 and the second ultrasonic information obtained previously may be predicted 
directional parking line 60 are detected , the first direction in the current top view image by using the movement 
parking line 20 and the second directional parking line 60 direction and distance of the vehicle . 
may be combined to detect a parking area 70 ( S204 ) . This Referring to ( a ) of FIG . 8 , results of displaying a plurality 
will be described with reference to FIG . 7 . 5 of ultrasonic position information obtained previously in a 

FIG . 7 is a view illustrating a process of detecting a current top view image in consideration of the movement of 
parking area according to an exemplary embodiment of the the vehicle are shown . Information ( positive output ) dis 
present inventive concept . played by the mark “ O ” included in the ultrasonic informa 

Referring to FIG . 7 , square parking areas 70 detected by tion , as shown in FIG . 8 ( a ) indicates a position of an object 
combining a first directional parking line and a second 10 existing within a distance measurable by the ultrasonic 
directional parking line are displayed . As described above , sensor . On the other hand , information ( negative output ) 
the second directional parking line may be detected as a displayed by the mark “ X ” indicates a case in which no 
single linear line or two linear lines . Thus , the second object exists within the distance measurable by the ultra 
directional parking line of the parking area detected by sonic sensor . The ultrasonic information displayed in FIG . 
combining the first directional parking line and the second 15 8 ( a ) is displayed as discontinuous dots , so it may be changed 
directional parking line may be composed of two , three , or into a continuous form . In FIG . 8 , ( b ) shows the results of 
four linear lines . The uppermost parking area among the changing the ultrasonic information displayed in ( a ) of FIG . 
detected three parking areas 70 in FIG . 7 correspond to a 8 into a continuous form . In FIG . 8 ( b ) , the positive output 80 
parking area detected with three linear lines , and the other and the negative output 85 were changed into a continuous 
two parking areas correspond to parking areas detected with 20 form , respectively , by using a kernel density estimator . 
four linear lines . When the continuous ultrasonic information is obtained , a 
Meanwhile , when parking areas 70 are detected from proportion of ultrasonic information of the positive output 

within the top view image , the parking area detecting 80 to the entire ultrasonic information may be calculated and 
apparatus 100 may determine a final parking area by calcu - obtained as occupancy by parking areas . Occupancy repre 
lating reliability and occupancy with respect to the detected 25 sents a probability , so it may have a value between 0 and 1 . 
parking areas in order to enhance reliability of the detected When reliability and occupancy of each parking area are 
parking area . Namely , when the parking areas are detected calculated , a parking area may be finally determined on the 
from within the top view image , reliability of the parking basis of the reliability and occupancy . In detail , a weight 
areas may be calculated on the basis of differences of the may be given to the reliability and occupancy ( for example , 
second directional parking line . Occupancy of interiors of 30 0 . 3 may be given as a weight to the reliability and 0 . 7 may 
the parking areas may be calculated by using position be given as a weight to the occupancy ) and the weighted 
information of an object around the vehicle obtained by the reliability and weighted occupancy may be added as a sum . 
ultrasonic sensor . A parking area may be determined on the When the sum is equal to or smaller than a pre - set value , a 
basis of the calculated reliability and occupancy . corresponding area may be determined as a parking area , 

Reliability of a parking area may be determined on the 35 and when the sum exceeds the pre - set value , a corresponding 
basis of the difference value between the template and edge area may not be selected as a parking area . The weight given 
pixel ( explained with to ( a ) and ( b ) of FIG . 6 ) corresponding to reliability and occupancy may be changed according to 
to the second directional parking lines constituting the the surroundings of the vehicle . For example , when a 
parking area . In detail , reliability of a parking area may be parking line is clearly indicated within the top view image 
an average value of reliability of two second directional 40 or when an obstacle such as a column , or the like , does not 
parking lines constituting the parking area . Reliability of exist , a weight given to reliability may be set to be higher 
each of the two directional parking lines may be determined than a weight given to occupancy , and the sum of weights 
on the basis of a difference value of the linear lines consti - may be 1 . 
tuting the second directional parking line . When the second When a parking area is detected from within the top view 
directional parking line is detected as a single linear line , a 45 image , it is determined whether a parking area , which was 
difference value of the linear line may be normalized to have detected previously , exists ( S205 ) . In detail , when a parking 
a value between 0 and 1 so as to be calculated as reliability area registered to the parking area list exists , it may be 
of the second directional parking line . When the second determined that a parking area , which was detected previ 
directional parking line is detected as two linear lines , a ously , exists , and when a parking area registered to the 
smaller difference value among difference values of the two 50 parking area list does not exist , it may be determined that a 
linear lines may be normalized to have a value between 0 parking area detected previously does not exist . 
and 1 so as to be calculated as reliability of the second When a parking area detected previously does not exist 
directional parking line . ( S205N ) , the detected parking area may be registered to 

Occupancy of a parking area may be determined by using the parking area list ( S210 ) . When a parking area detected 
position information of an object around the vehicle 55 previously exists ( S205 — Y ) , a current location of the park 
obtained by the ultrasonic sensor . This will be described ing area detected previously may be predicted ( S206 ) . This 
with reference to FIG . 8 . will be described in detail with reference to FIG . 9 . 

FIG . 8 is a view illustrating ultrasonic location informa - FIG . 9 is a view illustrating a process for predicting a 
tion indicated in a top - view image according to an exem - location of a parking area according to an exemplary 
plary embodiment of the present inventive concept . 60 embodiment of the present inventive concept . 

The parking area detecting apparatus 100 may predict a FIG . 9 ( a ) shows a parking area detected from a previously 
current location in consideration of a movement of the detected top view image . A current location of the parking 
vehicle on the basis of ultrasonic information of an object area detected previously and may be predicted in the same 
around the vehicle detected from within a previous top view manner as that of ultrasonic information . Namely , a move 
image . A movement direction and a distance of a vehicle 65 ment direction and distance of a vehicle may be predicted by 
may be predicted by using information obtained by a steer - using information obtained by a steering angle sensor and a 
ing angle sensor and a wheel speed sensor , and a position of wheel speed sensor , and a position of the parking area 
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detected previously may be predicted in the current top view adding reliability and occupancy is smaller may be selected 
image by using a movement direction and a distance of the and a repetition number of detections may be updated . When 
vehicle . FIG . 9 ( b ) shows a previously detected parking area a proportion of an overlapping area is between T1 and T2 , 
90 predicted in consideration of a movement direction of a it may be determined that a parking area different due to an 
vehicle . However , there may be a difference between the 5 error is detected in an overlapping manner , and a parking 
predicted parking area 90 and an actual parking area as area in which a value obtained by adding reliability and 
illustrated in FIG . 9 ( b ) . When the predicted parking area 90 occupancy is smaller and a repetition number of detections 
has an error , a position of the predicted parking area 90 may is larger may be selected preferentially . However , since the 
be corrected . As illustrated in FIG . 9 ( c ) , a first directional same parking area is not repeatedly detected , a repetition 
parking line of the predicted parking area 90 may be 10 number of detections may not updated . 
projected to a first directional parking line detected from the Meanwhile , when a parking area is not detected from 
current top view image , and a second directional parking within a current top view image , the parking area detecting 
line may be corrected to be perpendicular with respect to the apparatus 100 may predict a current location according to a 
first directional parking line detected from the current top movement of the vehicle with respect to a parking area 
view image . FIG . 9 ( d ) shows the results of correcting the 15 detected previously and display the predicted parking area in 
position of the predicted parking area 90 . the current top view image in a manner similar to the process 

Thereafter , when a current position of the parking area as described above with reference to FIG . 9 . 
detected previously is predicted , the currently detected park - FIG . 10 is a view illustrating results of detecting a parking 
ing area may be compared with the predicted parking area area according to an exemplary embodiment of the present 
( S207 ) and it is determined whether an overlapping region 20 inventive concept . 
is equal to or greater than a pre - set proportion ( S208 ) . In Referring to ( a ) through ( j ) of FIG . 10 , it can be seen that 
comparing the parking areas , a square area having a width a parking area is precisely detected in various situations . 
of the first directional parking line of the parking area as a Also , it can be seen that , even when a parking area is 
length of one side may be set and a proportion of an partially covered by a column , the parking area may be 
overlapping area may be determined . In this case , the 25 detected , and a parking area in which parking is not avail 
proportion of an overlapping area may be measured by using able because a different vehicle is parked therein is not 
Jaccard coefficient signifying a ratio between an intersection detected . 
and a union of the square area . When the two parking areas According to the parking area detecting method as 
are completely identical , Jaccard coefficient is 1 , and when described above , parking areas positioned around a vehicle 
the two parking areas do not overlap with each other 30 may be accurately detected , and by registering the detected 
completely , Jaccard coefficient is 0 . parking areas and continuously managing them , even when 

When an overlapping area according to the determination a parking area is covered with an obstacle such as a column , 
results is less than a pre - set proportion ( e . g . , 50 % ) ( S208 — or the like , in a current image , the parking area can be 
N ) , a parking area detected from within the current top view displayed . 
image may be registered as a new parking area ( S210 ) . 35 Meanwhile , when parking areas are detected , a template 
When the overlapping area is equal to or more than the may be set in at least one of the detected parking areas and 
pre - set proportion ( S208 — Y ) , it may be determined that a the parking area may be tracked . This will be described with 
parking area detected previously is repeatedly detected , and reference to FIGS . 11 and 12 . 
one of the currently detected parking area and the parking FIG . 11 is a view illustrating a process of setting a 
area detected previously may be selected ( S209 ) . In this 40 template according to an exemplary embodiment of the 
case , a parking area in which a value obtained by adding present inventive concept . FIG . 11 ( a ) shows results of 
reliability and occupancy is smaller is selected . The selected detecting a parking area from a top view image , and FIG . 
parking area may be registered to the parking area list ( S210 ) 11 ( b ) shows results of setting a template having a “ IT ” 
and the number of repetition detection may be updated . shape similar to that of the detected parking area in the 
When the parking area is registered to the parking area list , 45 detected parking area . The shape of the template may be set 
corresponding reliability and occupancy of the parking area to " L " or “ IT ” similar to that of a parking line constituting 
may also be registered together , and when the same parking the parking area . Here , a thickness of the parking line may 
area is repeatedly detected , the repetition number of detec - not be determined until before the parking area is detected , 
tions may also be registered together . so it may be estimated from parking lines detected from the 
Meanwhile , in operations S208 and S210 , whether a 50 top view image and , in this case , a thickness of the template 

parking area is new may be determined according to whether may be estimated by using a median operator . 
a proportion of an overlapping area is equal to or more than FIG . 12 is a view illustrating results of tracking a parking 
the pre - set value or less than the pre - set value , but according area using a template according to an exemplary embodi 
to an exemplary embodiment , a proportion of an overlap - ment of the present inventive concept . 
ping area may be divided into three sections and whether to 55 In FIG . 12 , ( a ) through ( c ) show results of continuously 
register a parking area may be determined . Namely , a tracking a parking area in a process of parking after the 
proportion of the overlapping area may be divided into a template having the “ TI ” shape is set in the detected parking 
section in which it is less than T1 ( e . g . , 20 % ) , a section in area . Referring to FIG . 12 ( b ) , it can be seen that , even 
which it is more than T2 ( e . g . , 80 % ) , and a section in which though the second directional parking line is covered by a 
it is between T1 and T2 . 60 column 95 existing on the left side of a vehicle , a parking 

In detail , when a proportion of an overlapping area is less area can be effectively tracked . 
than Ti , a currently detected parking area may be deter - The parking area detecting method according to exem 
mined as a new parking area and registered to the parking plary embodiments of the present inventive concept may be 
area list . When a proportion of an overlapping area is more implemented as a program executable in a terminal device 
than T2 , a currently detected parking area may be deter - 65 having a processor , e . g . , a microprocessor . Such a program 
mined as a parking area identical to a parking area detected may be stored in various types of recording medium so as to 
previously and a parking area in which a value obtained by be used . 
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In detail , codes for performing the foregoing methods 6 . A parking area detecting method , comprising : 
may be stored in various types of non - volatile recording generating a top view image by capturing images of 
medium such as a flash memory , a read only memory surroundings of a vehicle ; 
( ROM ) , an erasable programmable ROM ( EPROM ) , an detecting a first directional parking line from the top view 
electronically erasable and programmable ROM ( EE - 5 image ; 
PROM ) , a hard disk , a removable disk , a memory card , a detecting a second directional parking line having a 
USB memory , a CD - ROM , and the like . direction different from that of the first directional 

According to the exemplary embodiment of the present parking line from the top view image ; and 
inventive concept , parking areas positioned near a vehicle detecting a parking area by combining the first directional 
may be accurately detected , and by registering the detected 10 parking line and the second directional parking line , 
parking areas and continuously managing them , even when wherein the detecting of the second directional parking 
a parking area is partially covered or is not detected due to line includes : 
an obstacle such as a column , or the like , in a current image , detecting edge pixels at a pre - set angle with respect to the 
the parking area may be displayed . first directional parking line among the edge pixels 

It should be interpreted that the scope of the present 15 included in the top view image ; 
inventive concept is defined by the following claims rather measuring differences between a linear template and the 
than the above - mentioned detailed description and all modi edge pixels by positions of the first directional parking 
fications or alterations deduced from the meaning , the scope , line by using the linear template ; and 
and equivalences of the claims are included in the scope of determining positions of local minimum points of the 
the present invention . 20 differences , as positions of the second directional park 
What is claimed is : ing line , 
1 . A parking area detecting method , comprising : wherein a parking area previously detected exists , and 
generating a top view image by capturing images of wherein the method further comprises : 
surroundings of a vehicle ; comparing the parking area currently detected with the 

detecting a first directional parking line from the top view 25 parking area detected previously ; 
image ; determining a proportion of an overlapping area between 

detecting at least one second directional parking line the parking area currently detected and the parking 
having a direction different from that of the first direc area previously detected ; and 
tional parking line from the top view image ; and registering the parking area currently detected as a new 

detecting a parking area by combining the first directional 30 parking area if the overlapping proportion is equal to 
parking line and the second directional parking line ; or less than a pre - set proportion . 

wherein the detecting of the parking area includes : 7 . The method according to claim 6 , wherein , in the 
detecting a square area defined by connecting the first detecting of the edge pixels , edge pixels having pixel values 

directional parking line and the at least one second decreased in the first direction and edge pixels having pixel 
directional parking line ; and 35 values increased in the first direction are detected , respec 

determining the square area as the parking area , tively . 
wherein a parking area previously detected exists , and 8 . A parking area detecting method , comprising : 
wherein the method further comprises : generating a top view image by capturing images of 
comparing the parking area currently detected with the surroundings of a vehicle ; 

parking area detected previously ; 40 detecting a first directional parking line from the top view 
determining a proportion of an overlapping area between image ; 

the parking area currently detected and the parking detecting a second directional parking line having a 
area previously detected ; and direction different from that of the first directional 

registering the parking area currently detected as a new parking line from the top view image ; 
parking area if the overlapping proportion is equal to 45 detecting a parking area by combining the first directional 
or less than a pre - set proportion . parking line and the second directional parking line ; 

2 . The method according to claim 1 , wherein the detecting calculating reliability of a parking area on the basis of a 
of the first directional parking line includes : difference of the second directional parking line con 

detecting edge pixels included in the top view image ; stituting the parking area ; 
detecting two parallel linear lines minimizing a least 50 calculating occupancy of an interior of the parking area by 

square error from the top view image by using the using position information of an object around the 
detected edge pixels ; and vehicle obtained by an ultrasonic sensor ; and 

setting an area between the two parallel linear lines as the determining a parking area on the basis of the reliability 
first directional parking line . and occupancy , wherein a parking area previously 

3 . The method according to claim 2 , wherein , in the 55 detected exists , and 
detecting of the edge pixels , edge pixels having a direction wherein the method further comprises : 
within a preset angle on the basis of a movement direction comparing the parking area currently detected with the 
of the vehicle , among edge pixels included in the top view parking area detected previously ; 
image , are detected . determining a proportion of an overlapping area between 

4 . The method according to claim 2 , wherein , in the 60 the parking area currently detected and the parking 
detecting of the edge pixels , edge pixels existing within a area previously detected ; and 
pre - set distance from the vehicle , among the edge pixels , are registering the parking area currently detected as a new 
detected . parking area if the overlapping proportion is equal to 

5 . The method according to claim 1 , further comprising : or less than a pre - set proportion . 
generating a template in at least one of the detected 65 9 . A parking area detecting method , comprising : 

parking [ areas ) area and [ tracking ] a tracked parking generating a top view image by capturing images of 
surroundings of a vehicle ; area . 
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detecting a first directional parking line from the top view wherein the second directional parking line is perpen 

images ; dicular with respect to the first directional parking line , 
detecting a second directional parking line having a wherein a parking area previously detected exists , and 

direction different from that of the first directional wherein the method further comprises : 
parking line from the top view image ; comparing the parking area currently detected with the 

parking area detected previously ; detecting [ a ] an available parking area by combining the determining a proportion of an overlapping area between first directional parking line and the second directional the parking area currently detected and the parking 
parking line ; area previously detected ; and 

[ when a parking area detected previously exists , ] predict registering the parking area currently detected as a new 
ing a current location according to a movement of the parking area if the overlapping proportion is equal to 
vehicle with respect to [ the ] a parking area detected or less than a pre - set proportion , and 
previously ; wherein the detecting a parking area includes : 

comparing the available parking area with the parking detecting a square area defined by connecting the first 
area detected previously and determining a proportion 15 directional parking line and the at least one second 
of an overlapping area between the available parking directional parking line ; and 
area and the parking area detected previously ; and determining the square area as the parking area . 

12 . The method according to claim ( when ) upon the overlapping [ area is ] proportion being 11 , wherein the 
detecting the first directional parking line includes : equal to or less than a pre - set proportion , registering the 

available parking [ available ] area as a new parking 20 detecting edge pixels included in the view image ; 
20 detecting two parallel linear lines minimizing a least area , and ( when ) upon the overlapping [ area exceeds ] 

proportion exceeding the pre - set proportion , selecting square error from the view image by using the detected 
one of the available parking [ available ] area and the edge pixels ; and 
parking area detected previously . setting an area between the two parallel linear lines as the 

[ 10 . The method according to claim 9 , further comprising : 35 first directional parking line . 
when a parking area is not detected from within the top 5 13 . The method according to claim 12 , wherein , in the 

view image , predicting a current location according to detecting edge pixels , edge pixels having a direction within 
a movement of the vehicle with respect to the parking a preset angle on the basis of a movement direction of the 

vehicle , among edge pixels included in the view image , are area detected previously ; and detected . displaying the predicted parking area within the top view 30 30 14 . The method according to claim 12 , wherein , in the image . ] 
11 . A parking area detecting method , comprising : detecting edge pixels , edge pixels existing within a pre - set 
generating a view image by capturing images of sur distance from the vehicle , among the edge pixels , are 

detected . roundings of a vehicle ; 
detecting a first directional parking line from the view 35 15 . The method according to claim 11 , further compris 

image ; 
detecting at least one second directional parking line generating a template in at least one of the detected 

parking and a tracked parking area . having a direction different from that of the first direc 
tional parking line from the view image : and 16 . The method according to claim 11 , 

detecting a parking area by combining the first directional 40 the method further comprises : 
parking line and the second directional parking line ; predicting a current location according to a movement of 

wherein the first directional parking line and the second the vehicle with respect to the parking area detected 
directional parking line has a brighter color than a previously . 
color of a bottom surface , 

35 ing : 


