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Description

TECHNICAL FIELD

[0001] The present invention relates to lane-dividing
line detection devices and, in particular, to a lane-dividing
line detection device that is installed in a vehicle and de-
tects a lane-dividing line drawn on a road surface based
on an image picked up by pickup means for picking up
the road surface around the vehicle.

BACKGROUND ART

[0002] A known lane-dividing line detection device de-
tects a lane-dividing line such as a white line drawn on
a road to divide lanes where vehicles run (see, for exam-
ple, Patent Document 1). The device includes a camera
that is installed in its own vehicle and picks up an area
ahead of the vehicle and processes an image picked up
by the camera to detect the lane-dividing line. Specifical-
ly, the device extracts plural parts where brightness is
equal to or larger than a reference threshold as charac-
teristic points of the lane-dividing line from the image in-
cluding the lane-dividing line such as a white line and
connects the plural characteristic points together with a
line to set candidate lines having a large number of the
characteristic points for the lane-dividing line.
[0003] Patent Document 1: JP-B2-2861638
US 2003/0103649 discloses that a road extended in a
forward direction of a vehicle is photographed through a
photographing device, a deflection luminance informa-
tion when a luminance information of an image photo-
graphed by the photographing device is represented by
a luminance information that a surface of the road natu-
rally has and the deflection luminance information from
which the luminance information that the road surface
naturally has is excluded is detected on the basis of an
approximation function obtained by approximating the lu-
minance information of the photographed image to a hor-
izontal direction of the photographed image, a normal-
ized luminance information is detected by removing the
deflection luminance information from the luminance in-
formation of the photographed image, and a road white
line is detected on the basis of the normalized luminance
information.

DISCLOSURE OF INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] However, if the reference threshold for bright-
ness as a parameter for extracting the characteristic
points of the lane-dividing line is fixed to a certain value,
there is a likelihood of causing much noise to be included
in the parts extracted as the characteristic points of the
lane-dividing line from the image. As a result, the false
detection of the lane-dividing line is easily caused. In ad-
dition, there is a likelihood of causing the parts that must

be normally extracted as the characteristic points of the
lane-dividing line not to be extracted as the characteristic
points due, for example, to the fact that the paint of a
lane-dividing line drawn on a road surface is peeled and
scraped. As a result, the detection of the lane-dividing
line may become difficult.
[0005] The present invention has been made in view
of the above points and has an object of providing a lane-
dividing line detection device capable of detecting a lane-
dividing line with high accuracy by accurately detecting
characteristic points of the lane-dividing line while re-
sponding flexibly to road surface conditions.

MEANS FOR SOLVING THE PROBLEMS

[0006] In order to attain the above object, there is pro-
vided a lane-dividing line detection device that is defined
by the features of the independent claim 1.
[0007] According to an embodiment of the present in-
vention, after parts where the predetermined parameter
meets the reference are extracted as the characteristic
points representing the lane-dividing line, the candidate
lines for the lane-dividing line are generated based on
the extracted characteristic points. Generally, a prede-
termined number of the lane-dividing lines (typically one
lane-dividing line) exist (exists) on both sides of the road.
In this regard, if the number of the generated candidate
lines for the lane-dividing line on one side of the road
exceeds the predetermined number, the candidate lines
represent the predetermined number of actual lane-di-
viding lines and other lines caused by noise. Thus, it can
be determined that noise is easily extracted as the char-
acteristic points of the lane-diving line. On the other hand,
if the number of the generated candidate lines for the
lane-dividing line does not reach the predetermined
number on the one side of the road, it can be determined
that the extraction of the characteristic points becomes
difficult due, for example, to the fact that the paint of the
actual lane-dividing line drawn on the road surface is
peeled.
[0008] In the present invention, the reference for the
predetermined parameter used to extract the character-
istic points of the lane-dividing line from the image is
changed based on the number of the generated candi-
date lines. With this configuration, it is possible to prevent
the noise from being extracted as the characteristic
points of the lane-dividing line. Also, it is possible to pre-
vent the difficulty of extracting the characteristic points
from the lane-dividing line drawn on the road surface.
According to the present invention, the characteristic
points of the lane-dividing line can be thus extracted while
responding flexibly to road surface conditions, thereby
making it possible to detect the lane-dividing line with
high accuracy.
[0009] Note that "the number of the candidate lines"
represents a concept including the "presence or absence
of the candidate line" in the present invention.
[0010] Meanwhile, in the lane-dividing line detection
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device, the reference change means may change the
reference so as to facilitate the extraction of the charac-
teristic points when the number of the candidate lines
generated by the candidate line generation means does
not reach a predetermined number.
[0011] Furthermore, in the lane-dividing line detection
device, the reference change means may change the
reference so as to increase difficulty in extracting the
characteristic points when the number of the candidate
lines generated by the candidate line generation means
exceeds a predetermined number.
[0012] Moreover, in the lane-dividing line detection de-
vice, the reference change means may change the ref-
erence so as to facilitate the extraction of the character-
istic points when the number of the candidate lines gen-
erated by the candidate line generation means does not
reach a predetermined number and may change the ref-
erence so as to increase difficulty in extracting the char-
acteristic points when the number of the candidate lines
generated by the candidate line generation means ex-
ceeds the predetermined number.
[0013] Furthermore, in the lane-dividing line detection
device, if the reference is changed stepwise by a prede-
termined unit, the reference change means can converge
the reference for extracting the characteristic points of
the lane-dividing line from the image into a proper one
carefully responding to road surface conditions such as
the degree of the noise and the degree of paint scraped
of an actual lane-dividing line. Therefore, it is possible to
detect the lane-dividing line with further high accuracy.
[0014] In this case, if the time variation of the number
of the characteristic points extracted by the characteristic
point extraction means is equal to or larger than a pre-
determined value, the reference change means changes
the reference over the predetermined unit at a stroke.
Accordingly, even when the brightness of a road surface
is suddenly changed, for example, at the entrance and
exit of a tunnel, it is possible to prevent long-term con-
tinuation of not detecting the lane-dividing line and ex-
tracting unnecessary noise. Thus, it is possible to prevent
the detection accuracy of the lane-dividing line from being
degraded.
[0015] Meanwhile, with the provision of the predeter-
mined number change means for changing the predeter-
mined number in accordance with the number of the lane-
dividing lines drawn on one side of the road, the lane-
dividing line detection device can extract the character-
istic points of the lane-dividing line while responding flex-
ibly to road surface conditions even when the number of
the lane-dividing lines drawn on the one side of the road
is changed with time, i.e., when the lane-dividing line is
changed from a single line to a composite line and vise
versa. Therefore, it is possible to detect the lane-dividing
line with further high accuracy.
[0016] In this case, the predetermined number change
means may increase the predetermined number when
the shape of the lane-dividing line drawn on the one side
of the road is changed from a single line composed of

one line to the composite line composed of plural lines.
[0017] Moreover, the lane-dividing line detection de-
vice changes the reference on the predetermined param-
eter used when the characteristic point extraction means
extracts the characteristic points from the image at next
and subsequent times. Accordingly, it is possible to re-
duce the calculation cost and processing amount for de-
tecting the lane-dividing line from one image.
[0018] In the lane-dividing line detection device, the
predetermined parameter may represent brightness or a
brightness variation.

ADVANTAGE OF THE INVENTION

[0019] According to the present invention, it is possible
to detect a lane-dividing line with high accuracy by accu-
rately detecting characteristic points of the lane-dividing
line while responding flexibly to road surface conditions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1 shows a configuration diagram of a system
including a lane-dividing line detection device as an
embodiment of the present invention;
FIGS. 2A through 2C explain situations generated
when edge points having a large brightness variation
are extracted from one frame of an image;
FIG. 3 shows a flowchart of an example of a control
routine executed in the lane-dividing line detection
device of this embodiment;
FIGS. 4A and 4B shows conditions in which the
shapes of lane-dividing lines drawn on a road surface
are a single line composed of one line and a com-
posite line composed of plural lines, respectively;
and
FIG. 5 shows a flowchart of an example of a subrou-
tine executed in the lane-dividing line detection de-
vice of this embodiment.

EXPLANATION FOR REFERENCE NUMBER

[0021]

10 lane-dividing line detection device
12 camera
14 image processing unit
SH threshold
COUNT the number of candidates for a lane-dividing
line

BEST MODE FOR CARRYING OUT THE INVENTION

[0022] Next, a description is made of a preferred em-
bodiment of the present invention.
[0023] FIG. 1 shows a configuration diagram of a sys-
tem including a lane-dividing line detection device 10 in-
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stalled in a vehicle as an embodiment of the present in-
vention. The lane-dividing line detection device 10 of this
embodiment includes a camera 12 and an image
processing unit 14. The camera 12 is disposed in a bump-
er and a grill at a front part of a vehicle body or a stay of
an inner mirror of the front part inside the vehicle. The
camera 12 is, for example, a CCD camera that has an
optical axis oriented in a traveling direction ahead of the
vehicle and picks up an area ahead of the vehicle.
[0024] The camera 12 is connected to the image
processing unit 14. An image picked up by the camera
12 is supplied to the image processing unit 14 as a video
signal. As described in detail below, the image process-
ing unit 14 detects and presumes a lane-dividing line such
as a solid or dashed white line or yellow line drawn on a
road to divide lanes where vehicles run based on the
video signal supplied from the camera 12. Then, the lane-
dividing line detection device 10 calculates the lateral
position of its own vehicle relative to the lane-dividing line
detected and presumed by the image processing unit 14.
[0025] The system of this embodiment includes an au-
tomatic steering control device 16 connected to the lane-
dividing line detection device 10. The automatic steering
control device 16 includes an electronic control unit
(hereinafter referred to as a steering ECU) 18. The steer-
ing ECU 18 is connected to a steering motor 20 and a
speed sensor 22. The steering motor 20 produces a
torque for steering the vehicle in accordance with a com-
mand signal supplied from the steering ECU 18. The
speed sensor 22 outputs a signal corresponding to the
speed of the vehicle. The steering ECU 18 detects the
speed of the vehicle based on the output signal from the
speed sensor 22. Furthermore, information on the lateral
positions of the vehicle calculated by the lane-dividing
line detection device 10 is supplied to the steering ECU
18. For example, if the own vehicle is about to deviate
from the lane-dividing line at the lateral position, the steer-
ing ECU 18 supplies the command signal to the steering
motor 20 to effect the automatic steering of the vehicle
in accordance with its speed so as to prevent the vehicle
from deviating from the lane-dividing line (deviation pre-
venting control).
[0026] Here, a description is be made of operations of
the lane-dividing line detection device 10 of this embod-
iment.
[0027] In the lane-dividing line detection device 10 of
this embodiment, the image processing unit 14 regularly
acquires an image picked up by the camera 12. Because
a road is generally paved with asphalt, it is reflected in
the acquired image in colors (mainly in black) having low
brightness (luminance). On the other hand, because a
lane-dividing line such as a white line drawn on the road
has relatively high brightness, it is reflected in the ac-
quired image in colors (such as white and yellow) having
high brightness. Accordingly, it is possible to extract a
target constituting the lane-dividing line such as a white
line from the image using a brightness variation between
the road and the target constituting the lane-dividing line.

[0028] Every time the image processing unit 14 ac-
quires one frame of the image from the camera 12, it
laterally scans the one frame of the image as a whole at
a predetermined interval and determines for each pixel
whether the brightness variation (contrast) is larger than
a predetermined threshold. Then, pixel parts having a
large brightness variation are extracted as edge points
from the acquired one frame of the image. Note that the
extraction of the edge points is suitable for reducing
processing time if it is applied only to an area where the
target constituting the lane-dividing line is likely to exist
in the entire image. However, the same effect can be
obtained even if only the area where the target constitut-
ing the lane-dividing line is likely to exist is filtered after
the edge points are extracted from the entire image.
[0029] After the extraction of the edge points from the
one frame of the image, the image processing unit 14
attempts to connect all the extracted edge points having
the large brightness-variation together with a line, there-
by generating linear edge lines as candidates for the lane-
dividing line.
[0030] If the target constituting the lane-dividing line is
a solid line, the edge points extracted from the one frame
of the image appear along the lane-dividing line having
nearly no gap between them. Furthermore, if the target
constituting the lane-dividing line is a dashed line, the
edge points extracted from the one frame of the image
may appear having a gap between them because there
are missing parts (parts that do not form the line) in the
dashed line. In this case, however, the edge points ap-
pear along the lane-dividing line so as to cover the miss-
ing parts by connecting line-forming parts of the dashed
line together. Accordingly, as a result of connecting the
edge points extracted from the one frame of the image
together as described above, the image processing unit
14 first performs line detection for detecting lines having
a predetermined number or more edge points per unit
distance on both right and left sides in the image. Then,
if the above lines are detected by the line detection, they
are held as the candidates for the lane-dividing line.
[0031] Furthermore, because the target constituting
the lane-dividing line such as a white line drawn on the
road has a certain thickness (width), each lane-dividing
line necessarily includes a pair of edge points making a
pair at its left and right edges between which the bright-
ness variation is large. Accordingly, following the line de-
tection, the image processing unit 14 performs a pair de-
termination for determining whether a pair of the edge
points exists in the respective lines having the predeter-
mined number or more edge points per unit distance de-
tected through the line detection. Then, the line that does
not have the pair of edge points is excluded from the
candidates for the lane-dividing line, while the line that
have the pair of edge points is held as a candidate for
the lane-dividing line.
[0032] Moreover, because the target constituting the
lane-dividing line such as a white line is continuously
drawn on the road, the position of the target reflected in
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the image is not largely changed during consecutive
frames. On the other hand, because road surface noise
does not continuously appear on the road, the position
of the noise reflected in the image is largely changed (the
noise suddenly appears) during the consecutive frames.
Accordingly, following the pair determination on the one
frame of the image, the image processing unit 14 per-
forms a continuity determination for determining a pair
of lines having positional continuity during the past frame
and the present frame based on the relationship between
the positions (particularly right and left positions) of the
pair of lines determined to have the pair of edge points
through the pair determination in the image and the po-
sitions of the lane-dividing lines detected in the past (im-
mediately preceding) frame in the image. Then, the pair
of lines discontinuous with the past lane-dividing lines in
the image is excluded from the candidates for the lane-
dividing line, while the pair of lines continuous with the
past lane-dividing lines in the image is held as candidates
for the lane-dividing line.
[0033] The image processing unit 14 generates the
pair of lines determined to have the positional continuity
through the continuity determination as the edge lines
that are the candidates for the lane-dividing line. Then,
the image processing unit 14 detects and presumes the
edge line having the predetermined number or more
edge points as the lane-dividing line on the road and cal-
culates the lateral position of its own vehicle relative to
the lane-dividing line.
[0034] FIGS. 2A through 2C explain situations gener-
ated when the edge points having a large brightness var-
iation are extracted from one frame of the image. Note
that FIGS. 2A through 2C show the situations of images
picked up by the camera as viewed vertically from imme-
diately above the road surface. Furthermore, in FIGS. 2A
through 2C, black circle marks are the edge points rep-
resenting the actual lane-dividing line, while black trian-
gle marks are the edge points caused by noise.
[0035] Meanwhile, if the threshold for the brightness
variation to detect the edge points from the image picked
up by the camera 12 is fixed to a certain value, there is
a likelihood of causing a large amount of noise compo-
nents to be included in the pixel parts extracted from the
image as the edge points (FIG. 2A), and plural edge lines
may be generated as candidates for the lane-dividing line
(FIG. 2B). As a result, the false detection of the lane-
dividing line is easily caused. In addition, there is a like-
lihood of causing the pixel parts that must be generally
extracted as the edge points not to be extracted as the
edge points due, for example, to the fact that paint of the
lane-dividing line drawn on the road surface is peeled
(FIG. 2C). As a result, the detection of the lane-dividing
line may become difficult.
[0036] Accordingly, the lane-dividing line detection de-
vice 10 of this embodiment has a first characteristic in
that it detects the lane-dividing line with high accuracy
by accurately extracting the edge points from the one
frame of the image while responding flexibly to road sur-

face conditions. Referring to FIG. 3, a description is now
made of a first characteristic part of this embodiment.
[0037] Generally, a predetermined number of lane-di-
viding lines (typically one lane-dividing line) such as a
white line are generally drawn on both sides of the road
surface where vehicles run. Therefore, if the number of
the candidate lines (edge lines) for the lane-dividing line
generated based on the edge points extracted from the
image picked up by the camera exceeds the predeter-
mined number on one side of the lane, it can be deter-
mined that the candidate lines represent the predeter-
mined number of actual lane-dividing lines drawn on the
road and other lines caused by noise where the bright-
ness variation is not so large. Furthermore, if the number
of the candidate lines (edge lines) for the lane-dividing
line generated based on the edge points extracted from
the image picked up by the camera does not reach the
predetermined number on one side of the lane, it can be
determined that the extraction of the edge points be-
comes difficult due, for example, to the fact that paint of
the actual lane-dividing line drawn on the road is peeled
and scraped.
[0038] According to this embodiment, the edge points
are extracted from the image picked up by the camera
for each pixel based on the determination whether the
brightness variation is larger than the predetermined
threshold. That is, the pixel parts having a relatively large
brightness variation are extracted as the edge points. In
this regard, if the number of the candidate lines for the
lane-dividing line actually generated through the line de-
tection, pair determination, and continuity determination
based on the edge points extracted from the image
picked up by the camera exceeds the predetermined
number (typically one), the predetermined threshold for
the brightness variation used to extract the edge points
is changed to a high value so as to prevent noise from
being extracted as the edge points, thereby eliminating
the likelihood of extracting the noise which does not rep-
resent the actual lane-dividing line as the edge points of
the lane-dividing line as much as possible. Furthermore,
if the number of the candidate lines for the lane-dividing
line actually generated based on the edge points extract-
ed from the image picked up by the camera does not
reach the predetermined number, the predetermined
threshold is changed to a low value so as to facilitate the
extraction of the target representing the actual lane-di-
viding line as the edge point, thereby eliminating the like-
lihood of causing the target representing the actual lane-
dividing line not to be extracted as the edge line as much
as possible.
[0039] FIG. 3 shows a flowchart of an example of a
control routine executed by the image processing unit 14
in the lane-dividing line detection device 10 of this em-
bodiment so as to realize the above function. The routine
shown in FIG. 3 is repeatedly activated every predeter-
mined time in which the image picked up by the camera
12 is input. When the routine shown in FIG. 3 is activated,
the process of step 100 is first executed.
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[0040] In step 100, the process is executed to input the
image that is picked up by the camera 12 and is output
as a video signal. In step 102, the screen luminance
(brightness) of the image input in step 100 is calculated.
[0041] In step 104, a process is executed to set the
predetermined threshold SH for the brightness variation
used to extract the edge points of the target constituting
the lane-dividing line from the image picked up by the
camera 12. The threshold SH may be such that its initial
value (for example, the value at the time of starting the
vehicle) is previously set to a general value (for example,
the prescribed lower limit) with which the target consti-
tuting the actual lane-dividing line can be extracted as
the edge points. As described in detail below, the thresh-
old SH is varied between the lower limit and the upper
limit prescribed in accordance with the surface condition
of the all roads on which the own vehicle has ever run.
[0042] In step 106, a process is executed to determine,
for each pixel of the one frame of the image that is picked
up by the camera and input in step 100, whether the
brightness variation is larger than the predetermined
threshold SH set in step 104, whereby the edge points
of the target constituting the lane-dividing line are extract-
ed from the one frame of the image picked up by the
camera using the predetermined threshold SH.
[0043] In step 108, a process is executed to connect
plural of the edge points for the pixels extracted in step
106 together with lines on the right and left sides of the
image and perform the line detection, pair determination,
and continuity determination, whereby the linear edge
lines are generated on the right and left sides of the image
as final candidates for the lane-dividing line. Then, in step
110, the edge line generated according to the process
result in step 108 is used as one representing the final
lane-dividing line. Accordingly, the lateral position of the
own vehicle relative to the lane-dividing line is detected
and output to the automatic steering control device 16.
Note that, in the process of step 110, if plural edge lines
are generated on the right and left sides of the image
according to the process result in step 108, the edge lines
having the largest number of the edge points may be
used as those representing the lane-dividing line.
[0044] Furthermore, after the candidates for the lane-
dividing line are generated in step 108, a process in step
112 is executed to count the number of the generated
candidates COUNT for the lane-dividing lines on the right
and left sides in the image (namely, both sides of the
road). Then, the following process is independently ap-
plied to the candidates for the lane-dividing lines on both
sides of the road.
[0045] In step 114, it is determined whether the number
of the candidates COUNT for the lane-dividing line count-
ed in step 112 is less than the predetermined number
COUNTO. The predetermined number COUNTO is gen-
erally set equal to "1," because it is general practice that
the predetermined number COUNTO is the number of
the lane-dividing lines to be drawn on one side of the lane
on the road surface where vehicles run and is drawn on

the one side of the lane as a single line. However, as
described below, this predetermined number COUNTO
is set equal to a number greater than "1" (for example,
two or three) if the vehicle runs on the road on which the
lane-dividing line is drawn on one side of the lane as a
composite line composed of two or three lines, which is
frequently seen in Japan (for example, when it is detected
by a navigation system that the own vehicle runs on the
road on which the lane-dividing line is drawn as a com-
posite line). Conversely, if the vehicle running on the road
on which the lane-dividing line is drawn as a composite
line transfers to a road on which the lane-dividing line is
drawn as a general single line, the predetermined
number is set equal to "1" again. Then, if the relationship
COUNT < COUNTO is not established as a result of the
process in step 114, the process of step 116 is next ex-
ecuted.
[0046] In step 116, it is determined whether the reduc-
tion number of the edge points constituting the edge line
finally generated as one representing the lane-dividing
line in step 108 between the previous image and the
present image is equal to or larger than a first predeter-
mined value. The first predetermined value is, for exam-
ple, a general reduction number of the edge points pre-
sumed when the brightness variation on the road surface
is changed from a large value to a small value, for exam-
ple, at the entrance of a tunnel, and it is experimentally
prescribed. Note that a large brightness variation due to
the existence of shade generated when the vehicle en-
ters the tunnel is actually recognized from an area far
from the own vehicle, i.e., from an upper part of the image
picked up by the camera. Accordingly, the process of
step 116 may determine whether the number of the edge
points is largely reduced particularly at the upper area of
the image reflecting an area far from the vehicle.
[0047] If the reduction number of the edge points is
less than the first predetermined value as a result of the
process in step 116, it can be determined that the vehicle
runs on a normal road where the brightness is not largely
reduced. Therefore, the process of step 118 is then ex-
ecuted. In step 118, it is determined whether the number
of the candidates COUNT for the lane-dividing line count-
ed in step 112 exceeds the predetermined number
COUNTO. As a result, if it is determined that the relation-
ship COUNT > COUNTO is not established, it can be
determined that a desired number of the candidates for
the lane-dividing line are generated from the one frame
of the input image. Then, the process of step 120 is ex-
ecuted.
[0048] In step 120, it is determined whether the in-
creasing number of the edge points constituting the edge
line finally generated as one representing the lane-divid-
ing line in step 108 between the previous image and the
present image is equal to or larger than a second prede-
termined value. The second predetermined value is, for
example, a general increasing number of the edge points
presumed when the brightness variation on the road sur-
face is changed from a small value to a large value, for
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example, at the exit of the tunnel, and it is experimentally
prescribed. Furthermore, the second predetermined val-
ue may be set equal to the same value as the first pre-
determined value. Note that a large brightness variation
due to the absence of the shade generated when the
vehicle comes out of the tunnel is actually recognized
from an area far from the own vehicle, i.e., from an upper
part of the image picked up by the camera. Accordingly,
the process of step 120 may determine whether the
number of the edge points is largely increased particu-
larly at the upper area of the image reflecting the area
far from the vehicle.
[0049] If the increasing number of the edge points is
less than the second predetermined value as a result of
the process in step 120, it can be determined that the
vehicle runs on a normal road where the brightness is
not largely increased. Therefore, the process of step 122
is then executed. In step 122, the process is executed to
leave the predetermined threshold SH for the brightness
variation used to extract the edge points of the target
constituting the lane-dividing line as it is from the image
picked up by the camera input in the next routine.
[0050] On the other hand, if the relationship COUNT <
COUNTO is established as a result of the process in step
114, it can be determined that the number of the candi-
dates for the lane-dividing line generated from the one
frame of the image input in step 100 is smaller than the
desired number of the candidates for the lane-dividing
line to be drawn on the road surface. Therefore, the proc-
ess of step 124 is next executed.
[0051] In step 124, a process is executed to reduce
the predetermined threshold SH for the brightness vari-
ation used to extract the edge points of the target con-
stituting the lane-dividing line from the image picked up
by the camera so as to be lower than the present value
determined in step 104 by a predetermined amount. Note
that the predetermined amount is set equal to a variation
amount required for varying the threshold SH of the edge
points at three or more steps including the lower limit and
the upper limit.
[0052] When the process of step 124 is executed, the
reduced predetermined threshold SH is used in the next
routine as the predetermined threshold SH for the bright-
ness variation used to extract the edge points of the target
constituting the lane-dividing line from the image picked
up by the camera input at that time (step 104). In this
case, it becomes easy to generate the candidates for the
lane-dividing line from the image picked up by the camera
obtained at the next time (from the image picked up by
the camera in the next frame).
[0053] Furthermore, in step 116, if it is determined that
the reduction number of the edge points constituting the
edge line finally generated as one representing the lane-
dividing line is equal to or larger than the first predeter-
mined value, it can be determined that the vehicle is run-
ning on the road, for example, at the entrance of a tunnel
where the brightness variation is changed from a large
value to a small value. Therefore, the process of step

126 is then executed.
[0054] In step 126, a process is executed to reduce
the predetermined threshold SH for the brightness vari-
ation used to extract the edge points of the target con-
stituting the lane-dividing line from the image picked up
by the camera at a stroke so as to be lower than the
present value determined in step 104 over the predeter-
mined amount. Note that in this case an extent of reduc-
ing the predetermined threshold SH may be an amount
exceeding at least the predetermined amount used in
step 124, i.e., an amount reducing multiple times the pre-
determined amount rather than reducing stepwise the
predetermined amount. That is, an amount twice or three
times reducing the predetermined amount or an amount
making the threshold SH jump to the lower limit at a stroke
may be used.
[0055] When the process of step 126 is executed, the
reduced predetermined threshold SH is used in the next
routine as the predetermined threshold SH for the bright-
ness variation used to extract the edge points of the target
constituting the lane-dividing line from the image picked
up by the camera input at that time (step 104). In this
case, it becomes further easier to generate the candi-
dates for the lane-dividing line from the image picked up
by the camera obtained at the next time.
[0056] Furthermore, if the relationship COUNT >
COUNTO is established as a result of the process in step
118, it can be determined that the number of the candi-
dates for the lane-dividing line generated from the one
frame of the image input in step 100 is larger than the
desired number of the candidates for the lane-dividing
line to be drawn on the road surface. Therefore, the proc-
ess of step 128 is next executed.
[0057] In step 128, a process is executed to increase
the predetermined threshold SH for the brightness vari-
ation used to extract the edge points of the target con-
stituting the lane-dividing line from the image picked up
by the camera so as to be higher than the present value
determined in step 104 by a predetermined amount. Note
that the predetermined amount is set equal to a variation
amount required for varying the threshold SH of the edge
points at three or more steps including the lower limit and
the upper limit, and it may be set equal to the same value
as the predetermined amount at the time of reducing the
threshold SH.
[0058] When the process of step 128 is executed, the
increased predetermined threshold SH is used in the next
routine as the predetermined threshold SH for the bright-
ness variation used to extract the edge points of the target
constituting the lane-dividing line from the image picked
up by the camera input at that time (step 104). In this
case, it becomes difficult to generate the candidates for
the lane-dividing line from the image picked up by the
camera in the next frame.
[0059] Moreover, in step 120, if it is determined that
the increasing number of the edge points constituting the
edge line finally generated as one representing the lane-
dividing line is equal to or larger than the second prede-
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termined value, it can be determined that the vehicle is
running on the road, for example, at the exit of a tunnel
where the brightness variation is changed from a small
value to a large value. Therefore, the process of step 130
is then executed.
[0060] In step 130, a process is executed to increase
the predetermined threshold SH for the brightness vari-
ation used to extract the edge points of the target con-
stituting the lane-dividing line from the image picked up
by the camera at a stroke so as to be higher than the
present value determined in step 104 over the predeter-
mined amount. Note that in this case an extent of increas-
ing the predetermined threshold SH may be an amount
exceeding at least the predetermined amount used in
step 128, i.e., an amount reducing multiple times the pre-
determined amount rather than increasing stepwise the
predetermined amount. That is, an amount twice or three
times the predetermined amount or an amount making
the threshold SH jump to the upper limit at a stroke may
be used.
[0061] When the process of step 130 is executed, the
increased predetermined threshold SH is used in the next
routine as the predetermined threshold SH for the bright-
ness variation used to extract the edge points of the target
constituting the lane-dividing line from the image picked
up by the camera input at that time (step 104). In this
case, it becomes more difficult to generate the candi-
dates for the lane-dividing line from the image picked up
by the camera in the next frame.
[0062] As described above, according to the routine
shown in FIG. 3, every time the image picked up by the
camera 12 is input, it is possible to change the predeter-
mined threshold SH for the brightness variation used to
extract the edge points of the target constituting the lane-
dividing line from the image picked up by the camera by
making use of the result of generating the edge lines as
the final candidates for the lane-dividing line obtained
through the line detection, pair determination, and con-
tinuity determination based on the edge points extracted
from the image. Specifically, if the number of the final
candidates for the lane-dividing line is smaller than the
desired number, the threshold SH can be reduced to a
low value so as to facilitate the extraction of the edge
points and generate the edge lines. On the other hand,
if the number of the candidates for the lane-dividing line
is larger than the desired number, the threshold SH can
be increased to a high value so as to increase difficulty
in extracting the edge points and generate the edge lines.
[0063] According to this embodiment, when the prede-
termined threshold SH for the brightness variation used
to extract the edge points of the target constituting the
lane-dividing line from the image picked up by the camera
is changed as described above, the changed predeter-
mined threshold SH is used to extract the edge points
from the image picked up by the camera 12 at the next
time (the image picked up by the camera in the next
frame).
[0064] According to the configuration of this embodi-

ment, even if the number of the candidate lines for the
lane-dividing line actually generated based on the edge
points extracted from the image picked up by the camera
once exceeds the predetermined number, the threshold
SH for the brightness variation used to extract the edge
points from the image picked up by the camera is
changed to a high value so as to increase difficulty in
extracting the edge points, thereby making it possible to
eliminate the likelihood of extracting noise which does
not represent the actual lane-dividing line as the edge
points of the lane-dividing line as much as possible. Fur-
thermore, even if the number of the candidate lines for
the lane-dividing line actually generated based on the
edge points extracted from the image picked up by the
camera once does not reach the predetermined number,
the threshold SH for the brightness variation used to ex-
tract the edge points from the image picked up by the
camera is changed to a low value so as to facilitate the
extraction of the edge points, thereby making it possible
to eliminate the likelihood of causing the target repre-
senting the actual lane-dividing line not to be extracted
as the edge line due, for example, to the fact that paint
of the lane-dividing line is peeled and scraped as much
as possible.
[0065] In this regard, according to the lane-dividing line
detection device 10 of this embodiment, the edge points
representing the lane-dividing line can be accurately ex-
tracted from the image picked up by the camera 12 while
responding flexibly to road surface conditions so that the
actual lane-dividing line can be reliably generated as the
candidate line with the noise eliminated. Accordingly, it
is possible to detect the lane-dividing line with high ac-
curacy.
[0066] Furthermore, according to this embodiment, the
change of the threshold SH for the brightness variation
used to extract the edge points from the image picked
up by the camera is reflected when the edge points are
extracted from the image picked up by the camera in the
next frame. In other words, the threshold SH for the
brightness variation used to extract the edge points from
the image picked up by the camera at a certain point is
determined based on the number of the candidates for
the lane-dividing line generated from the image picked
up by the camera at the previous point. Therefore, ac-
cording to this embodiment, it is not necessary to repeat-
edly perform an edge-point extraction process and an
edge-line generation process plural times with respect
to one input image picked up by the camera; it is sufficient
to perform these processes once. As a result, it is pos-
sible to reduce the calculation cost, processing amount,
and processing time associated with image processing
for detecting the lane-dividing line from the one image
picked up by the camera and reduce the image process-
ing capability.
[0067] Note that, according to the configuration in
which the change of the threshold SH is reflected when
the edge points are extracted from the image picked up
by the camera in the next frame, the application of the
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changed threshold SH is delayed by one frame. Howev-
er, in general, because a condition such as scraping of
the lane-dividing line drawn on the road surface is not
largely changed between the frames of the image picked
up by the camera, the delay of one frame when the thresh-
old SH is applied is not so significant. Therefore, accord-
ing to this embodiment, almost no problems occur when
the application of the changed threshold SH is delayed
by one frame.
[0068] Furthermore, according to this embodiment, the
change (both reduction and increasing) of the threshold
SH for the brightness variation used to extract the edge
points from the image picked up by the camera is gen-
erally performed stepwise by a predetermined amount
every time the image picked up by the camera is input.
According to this configuration, the threshold SH for the
brightness variation used to extract the edge points of
the lane-dividing line from the image picked up by the
camera can be increased stepwise if much noise exists
in the image. On the other hand, it can be reduced step-
wise if no lane-dividing line is detected. According to the
lane-dividing line detection device 10 of this embodiment,
it is possible to automatically converge the threshold SH
into a proper value with which a desired number of the
candidate lines can be generated while carefully re-
sponding to road surface conditions such as the degree
of noise and the degree of scraping of the actual lane-
dividing line, i.e., the value with which the lane-dividing
line drawn on the road can be reliably detected with the
noise eliminated from the image. Therefore, it is possible
to detect the lane-dividing line with further high accuracy.
[0069] However, if the variation (time variation) of the
number of the edge points per unit time in the image
picked up by the camera is relatively large, it can be de-
termined that the vehicle is running on the road, for ex-
ample, at the entrance and exit of the tunnel where the
degree (contrast) of the brightness variation is largely
changed. Therefore, in order to properly detect the lane-
dividing line from the image picked up by the camera, it
is necessary to change the threshold SH immediately
before or after being switched. According to this embod-
iment, as shown in FIG. 3, if the number of the edge
points extracted for each image picked up by the camera
largely varies with time between the previous routine and
the present routine, the threshold SH is changed by an
amount twice or three times the predetermined amount
or changed to the lower or upper limit over the predeter-
mined amount at a stroke, rather than changed stepwise
by the predetermined amount. According to the configu-
ration of this embodiment, even if the contrast of the road
surface such as the entrance and exit of a tunnel is sud-
denly changed, it is possible to prevent long-term con-
tinuation of not detecting the lane-dividing line caused
by the configuration in which the threshold SH is changed
stepwise and extracting much unnecessary noise. Thus,
it is possible to prevent the detection accuracy of the
lane-dividing line from being degraded.
[0070] Moreover, according to this embodiment, the

change of the predetermined threshold SH for the bright-
ness variation used to extract the edge points of the target
constituting the lane-dividing line from the image picked
up by the camera is performed based on the number of
the candidates for the lane-dividing line finally left in the
image by connecting the plural edge points extracted
from the image picked up by the camera together with a
line and eliminating the noise to some extent through the
line detection, pair determination, and continuity deter-
mination. With this configuration, the edge points, which
represent the noise in the image picked up by the image
and do not constitute the line, are generally excluded
from the edge points of the target constituting the lane-
dividing line through the line detection. Furthermore,
even if noise exists in the line, the edge points caused
by the noise are generally excluded from the edge points
of the target constituting the lane-dividing line through
the pair determination. Moreover, even if the noise edge
points are aligned in pairs, the edge points caused by
the noise are generally excluded from the edge points of
the target constituting the lane-dividing line. Therefore,
the existence of the edge points representing such noise
hardly interferes with the generation of the candidates
for the lane-dividing line and hardly affects the change
of the predetermined threshold SH.
[0071] In other words, even if the edge point represent-
ing the noise exists, the edge point excluded through the
line detection, pair determination, and continuity deter-
mination is not required for generating the final candi-
dates for the lane-dividing line associated with the
change of the predetermined threshold SH. Therefore,
the unnecessary change of the predetermined threshold
SH is prevented. According to this embodiment, it is thus
possible to detect the lane-dividing line from the image
picked up by the camera with high accuracy and stably.
[0072] Meanwhile, as the shape of the lane-dividing
line drawn on one side on the road surface, a single line
composed of one line as shown in FIG. 4B and a com-
posite line composed of plural (two lines in FIG. 4A) lines
as shown in FIG. 4A are provided. As described above,
according to this embodiment, the threshold SH for the
brightness variation used to extract the edge points of
the lane-dividing line from the image picked up by the
camera is controlled based on the number of the final
candidates COUNT for the lane-dividing line. Specifical-
ly, if the number of the candidates COUNT for the lane-
dividing line exceeds the predetermined number
COUNT0, the threshold SH is increased to a high value.
Accordingly, in the case of the composite line as the
shape of the lane-dividing line, if the predetermined
number COUNT0 is always set equal to "1," the threshold
SH is caused to continue to increase. Conversely, if the
predetermined number COUNT0 is always set equal to
a number greater than "1," the noise is easily detected
as the lane-dividing line when the vehicle is running on
the single line.
[0073] Accordingly, the lane-dividing line detection de-
vice 10 of this embodiment has a second characteristic
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in that it changes the predetermined number COUNT0
as the threshold of the candidates for the lane-dividing
line in accordance with the shape of the lane-dividing line
drawn on the road surface to prevent the above incon-
veniences. Referring to FIG. 5, a description is now made
of a second characteristic part of this embodiment.
[0074] FIG. 5 shows a flowchart of an example of a
subroutine executed by the image processing unit 14 in
the lane-dividing line detection device 10 of this embod-
iment. A routine shown in FIG. 5 is repeatedly activated
every predetermined time. When the routine shown in
FIG. 5 is activated, the process of step 150 is first exe-
cuted.
[0075] In step 150, it is determined whether the shape
of the lane-dividing line drawn on the road where the own
vehicle is running is a composite line composed of the
plural lines. This determination may be performed based
on whether the position of the own vehicle on the road
detected using a navigation system storing information
of the shape of the lane-dividing line drawn on the road
matches the position where the lane-dividing line is
drawn as the composite line. Also, it may be performed
based on whether it is determined that the lane-dividing
line detected using the image picked up by the camera
is composed of a composite line as a processing result
of the image picked up by the camera 12.
[0076] If a negative result is obtained through step 150,
it is determined that the shape of the lane-dividing line is
the single line. Therefore, in the next step 152, a process
is executed to set the predetermined number COUNTO
as the threshold of the candidates for the lane-dividing
line equal to "1." After the process is executed, the de-
termination of the number of the candidates COUNT for
the lane-dividing line is made based on the predeter-
mined number COUNT0 determined in steps 114 and
118 in the routine shown in FIG. 3.
[0077] On the other hand, if a positive result is obtained
at step 150, it is determined that the shape of the lane-
dividing line is a composite line composed of the plural
lines. Therefore, in the next step 154, a process is exe-
cuted to set the predetermined number COUNT0 as the
threshold of the candidates for the lane-dividing line to
equal "2." Note that the predetermined number COUNT0
set in this step is not limited to "2," but it may be the
number (for example, "3" in the case of the composite
line composed of three lines) corresponding to the
number of the lane-dividing lines constituting the com-
posite line. After the process is executed, the determina-
tion of the number of the candidates COUNT for the lane-
dividing line is made based on the predetermined number
COUNT0 determined in steps 114 and 118 in the routine
shown in FIG. 3.
[0078] According to the routine shown in FIG. 5, the
predetermined number COUNT0 as the threshold of the
candidates for the lane-dividing line can be changed in
accordance with the shape of the lane-dividing line ac-
tually drawn on the road surface. Specifically, if the shape
of the lane-dividing line is a single line, the predetermined

number COUNT0 is changed to "1" as a general number.
On the other hand, if the shape of the lane-dividing line
is a composite line, the predetermined number COUNT0
can be increased from "1" to a number greater than "1"
(for example, "2").
[0079] With this configuration, when the number of the
lane-dividing lines drawn on one side of the lane changes
with time, specifically, even when the shape of the lane-
dividing line changes from a single line to a composite
line, it is possible to prevent the threshold SH for the
brightness variation used to extract the edge points from
the image picked up by the camera from continuing to
increase. Conversely, even when the shape of the lane-
dividing line changes from a composite line to a single
line, it is possible to prevent noise from being easily de-
tected as a lane-dividing line when the vehicle is running
on the road. According to the lane-dividing line detection
device 10 of this embodiment, the edge points can be
thus extracted from the image picked up by the camera
while responding flexibly to road surface conditions in
which the shape of a lane-dividing line is changed, there-
by making it possible to detect the lane-dividing line with
high accuracy.
[0080] As described above, according to the system
of this embodiment, the lane-dividing line can be detected
with high accuracy. Therefore, it is possible to prevent
the lateral position of the own vehicle from being calcu-
lated based on incorrect lane-dividing line information
and prevent the lateral position of the own vehicle relative
to the lane-dividing line from not being calculated at all.
Thus, it is possible to properly and reliably execute the
deviation preventing control that prevents the deviation
of the own vehicle with the automatic steering control
device 16 by using the actual lane-dividing line.
[0081] Meanwhile, in the above embodiment, the cam-
era 12 corresponds to "pickup means" described in
claims below, the brightness variation corresponds to a
"predetermined parameter" described in the claims, the
predetermined threshold SH corresponds to a "refer-
ence" described in the claims, the edge points corre-
spond to "characteristic points" described in the claims,
the predetermined number COUNT0 corresponds to a
"predetermined number" described in the claims, and the
predetermined amount associated with the predeter-
mined threshold SH corresponds to a "predetermined
unit" described in the claims.
[0082] Furthermore, in the above embodiment, the im-
age processing unit 14 executes the process of step 106
in the routine shown in FIG. 3 to realize "characteristic
point extraction means" described in the claims, exe-
cutes the process of step 108 in the routine shown in
FIG. 3 to realize "candidate line generation means" de-
scribed in the claims, executes the processes of steps
122, 124, 126, 128, and 130 in the routine shown in FIG.
3 to realize "reference change means" described in the
claims, and executes the processes of steps 152 and
154 in the routine shown in FIG. 5 to realize "predeter-
mined number change means" described in the claims.
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[0083] Note that, in the above embodiment, the
number of the candidates for the lane-dividing line is used
to change the predetermined threshold SH for the bright-
ness variation used to extract the edge points of the target
constituting the lane-dividing line from the image picked
up by the camera, and the candidates for the lane-divid-
ing line are generated by applying the line detection, pair
determination, and continuity determination to the edge
points extracted from the image picked up by the camera.
However, the method of generating the candidates for
the lane-dividing line is not limited to this, and other meth-
ods may be further added.
[0084] Furthermore, in the above embodiment, the
predetermined threshold SH may be set to correspond
to each of the lane-dividing lines on both right and left
sides of the road so that the change of the threshold SH
is independently applied. With this configuration, the
threshold SH is independently changed based on the
candidates for the lane-dividing line generated on both
of the right and left sides of the image. Therefore, even
if the lane-dividing line on the left side becomes light be-
cause it is exposed to the sunlight while the lane-dividing
line on the right side becomes dark because it is not ex-
posed to the sunlight, the threshold SH is properly set to
correspond to each of the lane-dividing lines on the right
and left sides. Accordingly, it is possible to accurately
extract the edge points representing the lane-dividing line
from the image picked up by the camera 12 while re-
sponding flexibly to road surface conditions. Moreover,
it is possible to detect the lane-dividing line with high ac-
curacy.
[0085] Furthermore, in the above embodiment, when
the predetermined threshold SH is changed based on
the number of the edge lines as the final candidates for
the lane-dividing line actually generated from the image
picked up by the camera, the changed predetermined
threshold SH is applied when the edge points are extract-
ed from the image picked up by the camera the next time
(the image picked up by the camera in the next frame).
However, the present invention is not limited to this, and
the changed predetermined threshold SH may be applied
when the edge points are extracted from the image
picked up by the camera at the time after the next or the
subsequent time.
[0086] Furthermore, in order to detect and presume
the lane-dividing line to be output to the automatic steer-
ing control device 16, the changed predetermined thresh-
old SH may be used to extract the edge points again from
the original image picked up by the camera used to cal-
culate the number of the final candidates for the lane-
dividing line. Similarly to the configuration of the above
embodiment, the configuration of this modified embodi-
ment makes it possible to obtain the effect of accurately
extracting the edge points representing the lane-dividing
line from the image picked up by the camera while re-
sponding flexibly to road surface conditions so that the
actual lane-dividing line can be reliably generated as the
candidate line with the noise eliminated. In this modified

embodiment. However, it is necessary to perform the
edge-point extraction process and the edge-line gener-
ation twice or more times for each image picked up by
the camera with different thresholds, in addition to storing
all data of the image picked up by the camera 12 in a
memory as a buffer. Therefore, the image processing
amount becomes enormous, requiring a high-throughput
image processing capability.
[0087] Furthermore, in the above embodiment, the
threshold SH used to extract the edge points is immedi-
ately changed when the number of the candidates
COUNT for the lane-dividing line generated from the one-
frame image picked up by the camera is less than the
predetermined number COUNT0 or exceeds the prede-
termined number COUNT0. However, the threshold SH
may be changed when the number of the candidates
COUNT for the lane-dividing line generated from the im-
age picked up by the camera is less than the predeter-
mined number COUNT0, or where the number of the
candidates COUNT exceeding the predetermined
number COUNT0 continues over a prescribed number
of frames or continues for a predetermined time period.
[0088] Furthermore, in the above embodiment, the
brightness variation as the difference between high
brightness and low brightness is used as a parameter to
extract the edge points of the target constituting the lane-
dividing line from the image picked up by the camera.
However, brightness itself may be used as the parame-
ter.
[0089] Moreover, in the above embodiment, the de-
tected and presumed lane-dividing line serves as the ref-
erence for calculating the lateral position of the own ve-
hicle and is used for automatic steering of the vehicle to
prevent the own vehicle in distance from deviating from
the lane-dividing line. However, the present invention is
not limited to this, and the lane-dividing line may be used
to perform alarming and warning control that informs the
vehicle driver through a speaker output and a display
output when the own vehicle is about to deviate in dis-
tance from the lane-dividing line. Furthermore, the lane-
dividing line may be used to perform control for switching
a lighting direction so as to light a headlight along the
lane-dividing line while the vehicle is running.
[0090] The present application is based on Japanese
Priority Application No. 2006-82812, filed on March 24,
2006, the entire contents of which are hereby incorpo-
rated by reference.

Claims

1. A lane-dividing line detection device comprising
pickup means (12) configured to pick up a road sur-
face around a vehicle and characteristic point ex-
traction means (14) configured to extract character-
istic points where a value of a predetermined param-
eter meets a reference value from an image picked
up by the pickup means, each of the characteristic
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points representing a lane-dividing line on the road
surface, and to detect the lane-dividing line drawn
on a road based on the characteristic points extract-
ed by the characteristic point extraction means, the
lane-dividing line detection device comprising:

candidate line generation means (108) config-
ured to generate candidate lines for the lane-
dividing line based on characteristic points ex-
tracted by the characteristic point extraction
means;
reference change means (124) configured to
change the reference value used when the char-
acteristic point extraction means extracts char-
acteristic points from a subsequent image, so
as to facilitate an extract of the characteristic
points when the number of the candidate lines
(COUNT) generated by the candidate line gen-
eration means does not reach a predetermined
number (COUNT0)

and characterized by comprising predetermined
number change means (150) which is repeatedly ac-
tivated every predetermined time and is configured
to increase the predetermined number (COUNTO)
when it is determined that a shape of a lane-dividing
line drawn on the road where the vehicle is running
is a composite line
and wherein the determination of the shape of the
lane dividing line is performed based on whether the
position of the vehicle on the road detected using a
navigation system which stores information of the
shape of the lane-dividing line drawn on the road
matches the position where the lane-dividing line is
drawn as a composite line.

2. The lane-dividing line detection device according to
claim 1, wherein
the reference change means changes the reference
value stepwise by a predetermined unit.

3. The lane-dividing line detection device according to
claim 1, wherein
the reference change means changes the reference
value greater than a predetermined unit at a stroke
when a time variation of the number of the charac-
teristic points extracted by the characteristic point
extraction means per unit time in an image picked
up by the pickup means (12) is equal to or larger
than a predetermined value.

4. The lane-dividing line detection device according to
claim 1, wherein
the predetermined number change means increases
the predetermined number when a shape of the lane-
dividing line drawn on the one side of the road is
changed from a single line composed of one line to
a composite line composed of plural lines.

5. The lane-dividing line detection device according to
claim 1, wherein
the reference change means changes the reference
value used when the characteristic point extraction
means extracts the characteristic point from the im-
age at next and subsequent times.

6. The lane-dividing line detection device according to
claim 1, wherein
the predetermined parameter represents a bright-
ness or a brightness variation.

Patentansprüche

1. Spurteilende Linienerkennungsvorrichtung umfas-
send ein Aufnahmemittel (12), das konfiguriert ist,
um eine Straßenoberfläche um ein Fahrzeug herum
aufzunehmen, und ein Mittel (14) zum Extrahieren
von charakteristischen Punkten, das konfiguriert ist,
um charakteristische Punkte zu extrahieren, wo ein
Wert eines vorbestimmten Parameters mit einem
Referenzwert von einem von dem Aufnahmemittel
aufgenommenen Bild übereinstimmt, wobei jeder
der charakteristischen Punkte eine spurteilende Li-
nie auf der Straßenoberfläche darstellt, und zum Er-
kennen der spurteilenden Linie, die auf einer Straße
aufgezeichnet ist, basierend auf den charakteristi-
schen Punkten, die von dem Mittel zum Extrahieren
von charakteristischen Punkten extrahiert werden,
wobei die spurteilende Linienerkennungsvorrich-
tung umfasst:

ein Kandidatenlinienerzeugungsmittel (108),
das konfiguriert ist, um Kandidatenlinien für die
spurteilende Linie basierend auf charakteristi-
schen Punkten, die von dem Mittel zum Extra-
hieren von charakteristischen Punkten extra-
hiert werden, zu erzeugen,
ein Referenzänderungsmittel (124), das konfi-
guriert ist, um den Referenzwert zu ändern, der
verwendet wird, wenn das Mittel zum Extrahie-
ren von charakteristischen Punkten charakteris-
tische Punkte aus einem Folgebild extrahiert,
um einen Auszug der charakteristischen Punkte
bereitzustellen, wenn die Anzahl der Kandida-
tenlinien (COUNT), die durch das Kandidaten-
erzeugungsmittel erzeugt werden, keine vorbe-
stimmte Anzahl (COUNT0) erreicht,
und dadurch gekennzeichnet, dass sie ein
Mittel (150) zum Ändern einer vorbestimmten
Anzahl umfasst, welches jedes vorbestimmte
Mal wiederholt aktiviert wird und konfiguriert ist,
um die vorbestimmte Anzahl (COUNT0) zu er-
höhen, wenn bestimmt wird, dass eine Form ei-
ner spurteilenden Linie, die auf der Straße auf-
gezeichnet ist, wo das Fahrzeug fährt, eine Ver-
bundlinie ist,

21 22 



EP 2 009 611 B1

13

5

10

15

20

25

30

35

40

45

50

55

und wobei die Bestimmung der Form der spur-
teilenden Linie basierend darauf durchgeführt
wird, ob die Position des Fahrzeugs auf der Stra-
ße, die unter Verwendung eines Navigations-
systems, welches Informationen der Form der
spurteilenden Linie speichert, die auf der Straße
aufgezeichnet ist, erkannt wird, mit der Position,
wo die spurteilende Linie als eine Verbundlinie
aufgezeichnet ist, übereinstimmt.

2. Spurteilende Linienerkennungsvorrichtung nach
Anspruch 1, wobei
das Referenzänderungsmittel den Referenzwert
stufenweise um eine vorbestimmte Einheit ändert.

3. Spurteilende Linienerkennungsvorrichtung nach
Anspruch 1, wobei
das Referenzänderungsmittel den Referenzwert,
der größer als eine vorbestimmte Einheit ist, in einem
Zug ändert, wenn eine Zeitänderung der Anzahl der
charakteristischen Punkte, die von dem Mittel zum
Extrahieren von charakteristischen Punkten extra-
hiert werden, pro Zeiteinheit in einem von dem Bild-
aufnahmemittel (12) aufgenommenen Bild gleich
groß wie oder größer als ein vorbestimmter Wert ist.

4. Spurteilende Linienerkennungsvorrichtung nach
Anspruch 1, wobei
das Mittel zum Ändern einer vorbestimmten Anzahl
die vorbestimmte Anzahl erhöht, wenn eine Form
der spurteilenden Linie, die auf der einen Seite der
Straße aufgezeichnet ist, von einer einzelnen Linie,
die aus einer Linie besteht, zu einer Verbundlinie,
die aus mehreren Linien besteht, geändert wird.

5. Spurteilende Linienerkennungsvorrichtung nach
Anspruch 1, wobei
das Referenzänderungsmittel den Referenzwert än-
dert, der verwendet wird, wenn das Mittel zum Ex-
trahieren von charakteristischen Punkten den cha-
rakteristischen Punkt aus dem Bild bei nächsten und
darauffolgenden Malen extrahiert.

6. Spurteilende Linienerkennungsvorrichtung nach
Anspruch 1, wobei
der vorbestimmte Parameter eine Helligkeit oder ei-
ne Helligkeitsänderung darstellt.

Revendications

1. Dispositif de détection de ligne de séparation de voie
comportant des moyens de capteur (12) configurés
pour capter une surface de route autour d’un véhi-
cule et des moyens d’extraction de point caractéris-
tique (14) configurés pour extraire des points carac-
téristiques où une valeur d’un paramètre prédéter-
miné rencontre une valeur de référence d’une image

captée par les moyens de capteur, chacun des
points caractéristiques représentant une ligne de sé-
paration de voie sur la surface de route, et pour dé-
tecter la ligne de séparation de voie tracée sur une
route sur la base des points caractéristiques extraits
par les moyens d’extraction de point caractéristique,
le dispositif de détection de ligne de séparation de
voie comportant :

des moyens de génération de ligne candidate
(108) configurés pour générer des lignes candi-
dates pour la ligne de séparation de voie sur la
base des points caractéristiques extraits par les
moyens d’extraction de point caractéristique ;
des moyens de changement de référence (124)
configurés pour changer la valeur de référence
utilisée quand les moyens d’extraction de point
caractéristique extraient des points caractéristi-
ques d’une image suivante, de façon à faciliter
une extraction des points caractéristiques
quand le nombre de lignes candidates (COUNT)
générées par les moyens de génération de ligne
candidate n’atteint pas un nombre prédéterminé
(COUNT0)
et caractérisé en ce qu’il comporte des moyens
de modification de nombre prédéterminé (150)
qui sont activés de manière répétée à chaque
temps prédéterminé et sont configurés pour
augmenter le nombre prédéterminé (COUNT0)
lorsque l’on détermine qu’une forme d’une ligne
de séparation de voie tracée sur la route où le
véhicule roule est une ligne composite
et dans lequel la détermination de la forme de
la ligne de séparation de voie est réalisée sur la
base du fait que la position du véhicule sur la
route détectée en utilisant un système de navi-
gation qui stocke de l’information de la forme de
la ligne de séparation de voie tracée sur la route
correspond à la position où la ligne de sépara-
tion de voie est tracée comme une ligne com-
posite.

2. Dispositif de détection de ligne de séparation de voie
selon la revendication 1, dans lequel
les moyens de changement de référence changent
la valeur de référence par palier d’une unité prédé-
terminée.

3. Dispositif de détection de ligne de séparation de voie
selon la revendication 1, dans lequel
les moyens de changement de référence changent
la valeur de référence plus grande qu’une unité pré-
déterminée dans une course quand une variation
dans le temps du nombre de points caractéristiques
extraits par les moyens d’extraction de point carac-
téristique par unité de temps dans une image captée
par les moyens de capteur (12) est égale ou supé-
rieure à une valeur prédéterminée.

23 24 



EP 2 009 611 B1

14

5

10

15

20

25

30

35

40

45

50

55

4. Dispositif de détection de ligne de séparation de voie
selon la revendication 1, dans lequel
les moyens de changement de nombre prédétermi-
né augmentent le nombre prédéterminé quand une
forme de la ligne de séparation de voie tracée sur le
côté de la route est changée d’une ligne unique com-
posée d’une ligne à une ligne composite composée
de plusieurs lignes.

5. Dispositif de détection de ligne de séparation de voie
selon la revendication 1, dans lequel
les moyens de changement de référence changent
la valeur de référence utilisée quand les moyens
d’extraction de point caractéristique extraient le point
caractéristique de l’image aux temps suivants et con-
sécutifs.

6. Dispositif de détection de ligne de séparation de voie
selon la revendication 1, dans lequel
le paramètre prédéterminé représente une lumino-
sité ou une variation de luminosité.
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