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Abstract—Edges are usually in the core of lane mark-
ings detection. Here we propose ridgeness as low–
level image descriptor, expecting to perform better than
edges in adverse circumstances.

Index Terms—Image processing, lane detection.

I. INTRODUCTION

THE main social challenge of automotive industry
is to develop low cost advanced driver assistance

systems (ADAS) able to increase traffic safety. Since
vision is the most used human sense for driving, some
ADAS features rely on camera based systems [1]. For
instance, lane departure warning and lateral control
could be reached by detecting the lane markings of
the road using computer vision techniques, and this is
the problem we address here. In fact, many works
have been done on detection of lane markings [1],
which is not surprising since it is a difficult problem
due to different common situations: shadows, vehi-
cles occluding the marks, dirty, etc.

Basically, the different proposed algorithms have a
first step to collect evidences of where the lane mark-
ings are, and a second step that uses them to fit a lane
model. Tracking is also added to get rid of clutter and
facilitate real–time. The first step is usually based on
image edges, relying both in high values of the im-
age gradient magnitude and expected gradient orien-
tations. However, the gradient magnitude can be also
high due to the contrast between the asphalt and road
elements (e.g. vehicles) but it can also be low because
shadows, wear marks, etc. Moreover, the gradient ori-
entation tends to be noisy because its local nature.

II. LANE MARKINGS AS RIDGES

In this paper we propose an alternative to edges,
in particular, we propose ridgeness with the aim of
being more robust in the mentioned challenging situ-
ations. In general, by ridges of a luminance image we
refer to the central lines of the elongated bright struc-
tures appearing in it. This nomenclature comes from

seen an image as a landscape, since then these central
lines are the top of the landscape’s ridges. Ridgeness
stands for a degree of how much a pixel resembles a
ridge.

In our case we see a lane marking as an elongated
mountain and, then, its ridge is the longitudinal center
of the painted line. Therefore, a ridgeness measure
must have high values near this center and low far. If
we want the ridges we can threshold the ridgeness.

There are different mathematical definitions to
characterize ridges. However, in [2] we proposed one
that compared favorably to others and that we have
adapted for the problem at hand. For the sake of sim-
plicity, instead of reproducing here the definition we
comment its benefits for detecting lane markings and
present examples.

First, the proposed ridgeness measure is invariant
under monotonic grey–level transforms of the input
image, which, in practice, helps to the lane detec-
tion task in presence of shadows. Second, the pro-
cess of obtaining the ridgeness measure also yields
the dominant gradient orientation of the original im-
age. Therefore, we have a more robust image orienta-
tion measure than the image gradient itself. Thanks to
that, we can remove ridgeness at pixels whose associ-
ated orientation is not coherent with the expected for
the lane markings. Figures 1 and 2 show the ridgeness
obtained in different difficult situations.

To asses the usefulness of this low–level descriptor
we devised a method to delimit our lane:

1) Compute the ridgeness.
2) Obtain a bird–view of the ridgeness.
3) Perform the Hough transform of the bird–view.
4) Search the maximum of the transform and map

it back to the original image, which gives a
straight line that goes through the center of ei-
ther the left or the right mark of our lane. If it
corresponds to the left one, then we search an-
other maximum in the Hough transform around
a region where the right mark is expected.
(Analogously if the right mark is found first).



Fig. 1. Right column: ridgeness of lane markings. The dotted
line is the fixed horizon. In the original images we see deterio-
rated lane markings: (1) mainly the left line; (2) the right one; (3)
the left one (partially black because of wheel residues after some
hard brake); (4) the right one. (5–6) White vehicles in the scene.

With the second maximum mapped back to the
original image we have the two straight lines that
delimit our lane. Besides, we control the tempo-
ral coherence of the extracted lines and identify lane
changes (Fig. 3). For 640 × 480 images the whole
algorithm runs in about 15 ms in a 2.0 GHz Pentium.

III. CONCLUSIONS

In the context of lane markings detection from a
forward–facing camera, we have introduced ridge-
ness as low–level image descriptor. We have illus-
trated how this measure is able to output high values
indicating the presence of lane markings, and only
lane markings, even in challenging situations. We
have used ridgeness in a first prototype that delimits
the lane and detects lane changes by approximating
lane markings with straight lines of maximum ridge-
ness accumulation. As future work we plan to obtain
curves from the same ridgeness information.
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Fig. 2. (7) High curvature right curve. (8) Night image with a
dirty left discontinuous line. Shadows: (9) entering a tunnel; (10)
the left line is partially in shadow and the right is completely; (11)
The left line is completely in shadow; (12) The discontinuous
right line completely in shadow.

Fig. 3. Lane change in presence of a truck. The system identifies
the manoeuver and only shows the line we are crossing (2 and 3).



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


