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Abstract— Zebra-crossing region detection from a zebra-
crossing image is an important and demanding task to support
visually impaired people to navigate the street crossing safely in
the outdoor environments. In this paper, a zebra-crossing
detection and recognition method is presented where zebra-
crossing region is detected by employing the image processing
techniques such as adaptive histogram equalization, flood fill
operation, and Hough transforms and is recognized through the
uniform local binary pattern with support vector machine (SVM)
classifier. For that, the contrast and sharpness of the zebra-
crossing image is improved by the adaptive histogram equalization
if the image’s intensity value is less than an empirical threshold
value. After that, the pre-processed zebra-crossing image is
converted to the binary image by using the Otsu’s method.
Furthermore, the morphological and flood fill operations are
applied to the binary image to extract the largest candidate object.
The edges of the largest candidate object are detected by utilizing
the canny operator. From the edges, the potential longest
horizontal edges are estimated by eliminating the vertical edges
using four connected method and filtering the small edges using
statistical threshold procedure. Finally, the potential parallel
horizontal edges are justified as zebra-crossing edge lines by
drawing the Hough lines and detect the zebra-crossing region of
interest (ROI). Then, the SVM classifier is applied to the detected
ROI region to recognize the zebra-crossing region where,
rotational invariant uniform local binary pattern is utilized to
extract the features of candidate region. Simulation results
indicate that the proposed method effectively detects and
recognizes zebra crossing regions from various zebra-crossing
images. Moreover, it shows superior performance than the state-
of-the art methods in terms of recognition.

Keywords—Adaptive  histogram  equalization; Flood fill
operation; Hough transform; Otsu’s method; Support vector
machine, Uniform local binary pattern.

I. INTRODUCTION

In the current decade, the traffic movements are expanding
day by day with the population around the worlds, which needs
a more elevated amount of traffic safety. To increase the traffic
safety the zebra-crossing detection is the vital issue in the places
where no traffic signs alongside the streets. This process is also
important for the visually impaired people and autonomous
navigation system. As per the present state, numerous people
still die while walking across the road. An analysis shows that
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partially sighted and blind people wait at least three times more
than others before crossing a road and among them 6% of
attempts are dangerous. For this purpose, we should build up an
automotive safety framework to secure the pedestrians
crossing.

This section provides the discussion of previous related
works and the existing zebra-crossing detection methods that
gained significance regarding the automatic navigation system.
Still, it is a challenging task for automotive vision due to the
extreme variability of targets, various lighting conditions,
occlusions, and high-speed vehicle motion. Many researchers
have been focused on this problem for the last few years.
Numerous approaches have been proposed. For example, in [1],
RGB-D (Red, Green, Blue, and Depth) image based method is
introduced to detect the crosswalks and traffic signs. Hough
lines are drawn in this method to extract the parallel lines and
the depth information is used to distinguish the stairs and
crosswalks. Furthermore, the distance between the camera and
stairs were also estimated by using the depth feature, however,
the accuracy of this method is not promising. In [2], Fourier
transform and augmented bipolarity based pedestrian crossing
detection technique is used for pedestrian safety and the support
vector machine (SVM) is used for supervised learning with
large data set.

An image base pedestrian crossing detection procedure is
introduced in [3]. Here, the pedestrian crossing candidate
region is detected by the bipolarity theory followed by de-
noising and morphological operation. This procedure provides
low accuracy at the low illumination conditions. Earlier,
another bipolarity based detection method is introduced in
[4][10], where, image segmentation is performed by bipolarity
and the image is recognized by the projective invariance. This
method does not perform better if the candidate region is not
located at the appropriate position, i.e. center.

A zebra-crossing recognizer algorithm is introduced in [5].
Where, the region of the zebra-crossing is detected from the
zebra-crossing image with significantly improved accuracy and
runtime. Here a rectification matrix is computed which depends
on the video camera and accelerometers to group and detect the
zebra-crossing line segments.



A geometrical feature based zebra-crossing detection method
is proposed in [6]. In this method, authors detect the zebra-
crossing ROI by utilizing a unique geometrical feature, i.e.
zebra-crossing horizontal edge segments are arranged in sorted
order. The detected ROI is verified by utilizing the vertical
vanishing point. Another crosswalks detection method based on
the vertical vanishing point is introduced in [7]. Where, the
crosswalks region is detected by estimating the group of parallel
concurrent lines. Finally, the vanishing point is used to
distinguish the crosswalks from other analogous objects. In [8],
the zebra-crossing region is recognized from a high-resolution
RGB aerial image and DSM data. On-board monocular camera
based zebra-crossing detection framework is proposed in [9].
Here, an integral method based on horizontal projection is used
to detect the zebra-crossing. An overview of innovative
solutions aimed at improving safety of pedestrian crossings:
automatic pedestrian detection, dynamic traffic signs and better
lighting systems is presented in [11].

In this paper, we have proposed a zebra-crossing detection
and recognition method based on the image processing
technique and uniform local binary pattern features. The image
processing techniques used in this work are adaptive histogram
equalization, Flood fill operation, and Hough transformation.
Here, the low contrast and low sharpness images are improved
by the adaptive histogram equalization. The candidate region is
detected by utilizing the morphological and Flood fill
operations. From the candidate region, the non-candidate small
objects are eliminated by the proposed statistical threshold
process. After that, the edge information is detected from the
potential candidate region through the Canny operator. The
potential parallel horizontal edge lines are estimated by
eliminating the vertical edges and removing the small edges
through the proposed statistical threshold procedure from the
edge image. The potential parallel horizontal edges are justified
as zebra-crossing edge lines by drawing the Hough lines and
detect the zebra-crossing region of interest (ROI). The detected
ROI is recognized by SVM. Where, rotational invariant
uniform Local Binary Pattern is used to extract the features.

The rest of the paper is organized as follows. Section II
demonstrates the proposed zebra-crossing detection method
step by step. Section III discusses the experimental results of
the proposed method. Finally, Section IV concludes the paper.

II. PROPOSED METHOD

This section demonstrates the proposed method which is
divided into two basic parts, i.e. zebra-crossing detection and
recognition. The zebra-crossing detection part is divided into
six major steps. These steps are: (1) pre-processing and
improving zebra-crossing strip regions’ contrast and sharpness
with adaptive histogram equalization, (2) convert to binary
image and extracting the candidate region through the gap
filling and the flood fill operation, (3) eliminating non-
candidate objects by utilizing statistical threshold process, (4)
applying flood fill operation and extracting edge information
by applying Canny operator, (5) eliminating non-candidate
edges and estimating potential horizontal edge lines, (6)
drawing the Hough lines to justifying the zebra-crossing edge
lines and detecting the zebra-crossing region of interest (ROT).
The detected ROI is sent to the SVM to recognize the zebra-
crossing region. For that, rotational invariant uniform Local
Binary Pattern is utilized to extract the features. Fig. 1 shows
the working flow of the proposed system.
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Fig. 1. Proposed zebra-crossing detection and recognition method.

A. Pre-processing and Improving the Contrast and Sharpness
of the Image

At first, the input zebra-crossing image is resized and
converted to a grayscale image to reduce the computation cost.
As the zebra-crossing regions are located in outdoor
environments with different contrast and sharpness, to cope
with these situations the input image’s contrast and sharpness
have to be improved. For that, the adaptive histogram
equalization method is applied to the image which average
intensity value is less than an empirical threshold value. The
empirical threshold value is set to forty. This empirical
threshold value (E) is estimated from the experimental analysis
of the zebra-crossing samples. From the experimental analysis
is revealed that at forty intensity values the zebra-crossing strip
regions working better.

For applying the adaptive histogram equalization, the
average intensity value of the input image is estimated at the
different illumination conditions. If the average intensity value
is less than the empirical threshold value E then the adaptive
histogram equalization is used on that image to improve the
contrast and sharpness. The average intensity value is used in
this work because of low light images have less average
intensity value and not sharp enough. In those cases, the zebra-
crossing strip’s regions are not sharp enough to extract the
edges and increase the possibility to reduce the detection
accuracy. By applying the adaptive histogram equalization
increases the contrast and sharpness of a low light image. This
robust pre-processing will ensure a high-intensity image.

The gray scale image of the input zebra-crossing image and the
histogram equalization is shown in Fig. 2(b) and Fig. 2(c)
respectively. The input image is shown in Fig. 4(a). Here, the
average intensity value is 112.91. For that, in that image, the
adaptive histogram equalization is not applied as the average
intensity value is greater than the threshold value E. However,
the average intensity value of the image Fig. 2(e) shown in Fig.
2(f) is 38.07. As the intensity value is less than the empirical
threshold value E, so the adaptive histogram equalization is
applied to this image. The image and histogram analysis after
applying the adaptive histogram equalization is shown in Fig.
2(g) and Fig.2(h) respectively.

B. Converting to binary image and extracting the candidate
region

The pre-processed image is converted to the binary image
through the Otsu method to extract the shape of the zebra-
crossing candidate strip regions. The binary image is shown in
Fig. 3(a). From the binary image, the candidate shape of the
zebra-crossing strip regions will be extracted.
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Fig. 2. Processing example of pre-processing and improving image contrast
and sharpness: (a) input RGB image, (b) grayscale image, (c) histogram
analysis, (d) input image which average intensity value is less than the threshold
value E, (e) grayscale image of Fig. 2(d), (f) histogram analysis of the normal
grayscale image, (g) grayscale image after applying adaptive histogram
equalization, and (h) histogram analysis after applying the adaptive histogram
equalization.

However, the zebra-crossing strip’s regions have some gaps
within and between the strip’s regions for various regions. The
morphological and flood fill operations are applied on the
binary image to fill up the gaps. The morphological operation
used in this section are filling and closing. For that, a structured
element is defined here with the angle value of 90 degrees
because all the zebra stripes are in a horizontal to each other
from the viewpoint. The filled binary image is shown in Fig.
3(b). From the binary image, the largest bobs area is selected.
The largest bob area is shown in Fig.3(c). This largest selected
area is used as a zebra-crossing candidate region. The extracted
largest candidate binary region and corresponding candidate
zebra-crossing region is presented in Fig. 3(d).

Fig. 3. Processing example of extracting candidate region: a) binary image of
Fig. 2(b), b) The filled binary image, c) largest bob area, and d) extracted largest
candidate binary region.

C. Eliminating Non-candidate Objects

From the extracted candidate region it is seen that in the
candidate region exists many objects that are covered the small
area. These non-candidate small objects are eliminated from the
candidate region by using a proposed filtering process.
According to the filtering process, the small objects are
removed by utilizing a statistical threshold value. If any object
exists in the region which edge length is less than the statistical

threshold value will be eliminated from the candidate region.
The threshold value is the first standard deviation of the edge
length of the objects contains in the candidate region. The
threshold value is defined as,
\/Z?’zl(objectedge(i)—objectedge_mean)z

N

where objectedge(i) is the edge length of object i and N is the
total number of the objects in the candidate region. The
outcome of the non-candidate object elimination process is
shown in Fig. 4(b).

(®)
Fig.4. Processing example of eliminating non-candidate objects: a) candidate
binary region, and b) eliminating non-candidate objects.

D. Applying the Flood Fill method and Extracting Edge
Information

In this section, the Flood fill method is applied to the
candidate binary image to cover all the small holes inside the
image. The zebra-crossing strip’s regions may have some
erosions and defects inside it. Those defects are covered by the
Flood fill operation. The effect of the Flood Fill operation on
the candidate binary image is shown in Fig. 5(a).

The flood fill candidate smooth image is used in this section
to detect the potential zebra-crossing edges. For that, the canny
operator is used in this work. This Laplacian operator is used
because of its reliable performance. The advantage of this
operator is to use the Gaussian filter to smooth the image and to
use non-maximum suppression to get rid of the spurious
response. This method also uses the double threshold to
determine the potential edges. The edges are tracked by
hysteresis and the detection is finalized by suppressing all weak
edges which are not connected to the strong ones. The canny
edge image is shown in Fig. 5(b).

(@) (b)
Fig. 5. Processing example of Flood fill operation and Canny edge detection:
a) outcome of the Flood fill operation, and b) Canny edge image.

E. Eliminating Non-candidate
Potential Horizontal Edge Lines

Edges and Estimating

This section describes the process of estimating the potential
horizontal edges from the canny edge image. These edges are
used in the next section to justify the zebra-crossing image. For



that, initially, the vertical edges are eliminated from the canny
edge image. As a result, the edge image may contain the
horizontal edges mostly. The horizontal edges are shown in Fig.
6(a).

From the Fig. 6(a), it is seen that in the edge image still
presents many small edges. These small edges are eliminated
from the edge image through a proposed filtering procedure.
According to the filtering process, the small non-interest edges
are eliminated by a statistical threshold value. Those edges are
preserved whose edge length is greater than the statistical
threshold wvalue. The threshold value is defined as,
Yl(edge(d)— edgemean)!

N

The threshold value is the mean absolute deviation (MAD)
of the edge length values presented in Fig. 6(a). Here, N is the
number of horizontal edges. The outcome of small edge
elimination process is shown in Fig. 6(b). Fig. 6(b) contains the
potential horizontal edges from where the zebra-crossing region
will be detected.

(a) (b)
Fig. 6. Processing example of extracting potential horizontal edges: a)
eliminating vertical edges, and b) eliminating non-candidate small edges.

F.  Justifying Potential Horizontal Edge Lines based on
Hough Transform and Detecting ROI

In this section, we applied the Hough transform to justify
that the extracted potential horizontal edges are parallel to each
other. Here, we use the Hough transform in the polar
coordinates, which is denoted by the parameter r and © for the
edge lines in the Hough transform. The parameter r is denoted
as the distance of the starting and ending point of the edge line
and the © is the angle of the parallel edge lines which have the
similar angle (). So, the equation of the edge line can be
demonstrated as (1).

r =y sinf + x cosf (1)

The outcome of the Hough transformation is shown in Fig.
7(a). In the Hough lines shown in Fig. 7(a), the zebra-crossing
parallel edge lines are shown as green, where, yellow and red
dots denotes the starting and ending points of the straight edge
lines respectively.

In the zebra-crossing edge lines, the parallel horizontal
edges are not exactly horizontally straight edge line for different
noises. Therefore, Hough lines are not presented from all the
horizontal edge lines. Furthermore, the edge line contains gaps
for different regions. For these regards, we consider a threshold
value for gap length to group the edge segment as the same edge
line. Moreover, the zebra-crossing parallel edges are in the
different length. If any edge line is less than the threshold value
(A) then the edge line will not belong to the zebra-crossing edge
segment. If the final detected Hough line number is less than
the @ then the extracted edge segment is considered as the

negative edge segment. That means the edge segment is not
extracted from the zebra-crossing image. In this work, we
considered the value of A as fifty and the value of @ as five for
the best performance of the proposed system. If the extracted
edge segment satisfies the above conditions then the edge
segment is considered as the zebra-crossing edge segment. The
segment’s area is considered as the zebra crossing region of
interest (ROI).

The justified edge segment is reflecting in the RGB zebra-
crossing image with the yellow horizontal edge. The outcome
is presented in Fig. 7(b). The detected zebra-crossing ROI is
shown in Fig. 7(c).

(2) (b)
Fig. 7. Justifying zebra-crossing edge lines and detecting zebra-crossing ROI:
a) outcome of the Hough transformation, b) justified edge segment is reflecting
in the RGB zebra-crossing image with the yellow horizontal edge, and c)
detected zebra-crossing ROL

G. Feature Extraction and Classification

This section explains the process of extracting the features
from the detected zebra-crossing ROI which is a vital issue for
the object recognition. This is also an important part for the field
of computer vision. For better feature estimation the zebra-
crossing ROI is resized into 128x128 pixels. After that, from
the resized zebra-crossing region the Uniform Local Binary
pattern [12] features are extracted and sent to the Support
Vector Machine [13] to recognize. The Uniform Local Binary
pattern used in this work is moment invariant for eight
neighboring pixels (R) and one radius (R). The feature size of
the image for Uniform local binary pattern is 59 i.e., Px(P-1)+3.

III. EXPERIMENTAL RESULTS AND DISCUSSION

The experimental results of different images containing
zebra-crossing are explained in this section. All the experiments
were accomplished in the Intel(R) Core(TM) i5
CPU@2.50GHZ processor with 4GB RAM. In this paper, the
experiments were processed in MATLAB environment. A total
of 140 zebra-crossing images were taken from different
environment and illumination conditions. Some negative
samples were also taken for analyzing the robustness of the
proposed method.

This paper considered the zebra-crossing images that are
captured from the zebra-crossing horizontal view only. So, for
the experimental results all the zebra-crossing images were
taken from the front side of the zebra-crossing. The height and
angular displacement were different in every image to cope
with various views from the pedestrian. Some positive and
negative sample zebra-crossing images are shown in Fig. 8 and
Fig. 9 respectively.



(d)

Fig. 8. Positive zebra-crossing sample images: a) normal environment, b) noisy
environment, ¢) uneven illumination conditions, and d) noisy at night time.

Fig. 9. Negative zebra-crossing sample images.

The results of different processing samples are presented in
Fig.10. In Fig. 10 shows the detection process of zebra-crossing
region of interest. In this figure, the input zebra-crossing image,
zebra-crossing grayscale image with histogram analysis,
extracting candidate region, flood fill operation, justification of
zebra-crossing  horizontal edge lines with  Hough
transformation, and detected zebra-crossing region of interest
are shown in Fig. 10(a), Fig. 10(b), Fig. 10(c), Fig. 10(e), Fig.
10(f), and Fig. 10(g) respectively.

Sample 1

Sample 3

Sample 7
(a) (b) (c) (d) (e)
Fig. 10. Processing example of zebra-crossing region detection: (a) 1nput
image, (b) grayscale image with respective histogram analysis, (c) largest bob
area in the binary image, (d) extracted candidate region, (e) justifying zebra-
crossing edge lines with Hough lines, and (f) detected zebra-crossing ROI.

In Fig. 10, the sample images are taken from the different
environment and illumination conditions. In it Sample 1, 3 and
4 are captured at the normal daylight with different orientations
and focal angles. Where, Sample 1 is taken closely with short
height. In Sample 1 shorter stripe regions are clear, however,
the depth stripe regions do not resolute properly. Sample 2 is
captured at the night time with uneven illumination conditions.
In this image, the average intensity value is 38.07 which is less
than the threshold value. For that, the adaptive histogram
equalization is applied in this image for improving the contrast
and sharpness of the image. The outcome of the adaptive
histogram equalization is shown in Fig. 10(b) (ii). From Fig.
10(e) Sample 2, it is seen that sample contains one vertical
object. This vertical object is broken in the vertical edge
elimination process and the remaining horizontal edges are
eliminated through the small edge elimination process. Sample
4 is captured from the normal illumination condition where
some pedestrians are located in different portions of the zebra-
crossing image. The portions of the zebra-crossing where the
pedestrians are located are not detected by the morphological
and flood fills operation. That’s why, the pedestrian region’s
edges are not detected by the Canny edge image. However, the
pedestrian portion’s zebra-crossing region is detected by the
proposed system as the Hough transform can detect the
horizontal edges with the gap length of a threshold value.

Sample 5 is captured at the rainy day where the frontal
portion of the zebra-crossing is clear. However, the further
portion of the zebra-crossing does not resolute properly. Since
the candidate object is selected through the morphological and
flood fill operations so the low resolute stripe’s areas are also
detected by the proposed system. Sample 6 is captured from the
low illumination noisy environment. It contains the other
objects in the candidate region like Sample 2 and 4. The Non-



candidate object regions are eliminated through the object and
edge filtering process. Sample 7 is captured from the uneven
illumination condition where the stripes are of different colors.
From the experiment, it is seen that the proposed method can
extract the candidate region effectively and justify the
horizontal edges perfectly. Finally, the zebra-crossing region is
extracted efficiently from this colored zebra-crossing image.

All the processing samples are shown in Fig. 10 demonstrate
that the proposed system utilizes the adaptive histogram
equalization method to the accurate images and detects the
candidate region efficiently by utilizing small object
elimination process. The system also perfectly extracts the
potential horizontal edges by utilizing the vertical edge
elimination process and small edge removing procedure, where,
a statistical threshold value is used. Finally, the zebra-crossing
edge lines are justified by Hough transformation and effectively
detect the zebra-crossing region of interest. In the samples,
some portions of the zebra-crossing regions are not detected by
the proposed system due to the noise and different illumination
conditions such as Sample 2 and 6, where some portion is not
detected due to the pedestrian such as Sample 4. However, the
proposed system can detect the zebra-crossing region
effectively from the different environmental conditions.

TABLE I. THE DETECTION RESULT OF ZEBRA-CROSSING AT DIFFERENT
ENVIRONMENTAL CONDITIONS

Detection .
Conditions ¥:::_l error (%) Recall Precision ];cezle;t;gn
(%) (%) viatl
ge FN | FP (%)
,“N°,rma,‘ 66 0.00 | 0.00 100 100 100.00
1llumination
IHU“?V‘"? 42 | 412 | 155 | 9588 98.45 97.17
lumination
b Iﬁ"isy " 32 | 486 | 1.76 | 95.14 98.24 96.69
ackgroun
Avg. 140 | 2.99 | 097 | 97.00 98.89 97.95

TABLE II. ZEBRA-CROSSING RECOGNITION ACCURACY IN DIFFERENT
ILLUMINATION CONDITIONS

Conditions ‘Total D‘etected Accuracy
images images
Normal illumination 66 66 100 %
Noisy chkground and 3 3] 96.88 %
lighting
Uneven illumination 42 41 97.62 %
Average 140 138 98.17%

TABLE III. COMPARISON OF THE PROPOSED AND SEVERAL METHODS IN TERMS
OF RECOGNITION

Method Accuracy
(1] 75.6%
[3] 96.2%
[6] 97.02%
Proposed system 98.17%

The performance of the proposed system based on the zebra-
crossing detection is shown in Table I. The detection
performance is presented with respect to the false positive (FP),
false negative (FN), recall and precision. The FP denotes the
detection of zebra region by the proposed system from images
without zebra crossings. The FN denotes the zebra-crossing
region that should be detected by the proposed system,
however, the system has not detected. The recall defines the
completeness of the proposed system, where, the precision
defines the exactness of the proposed system. The recall and
precision are defined in (2) and (3).

Recall = —— 2)
TP+FP
Precision = —— 3)
TP+EN

The zebra-crossing region recognition accuracy at the
various environmental conditions is demonstrated in Table II.
Form Table II, it is seen that the proposed method can
successfully recognize all the zebra regions in normal
conditions. The proposed zebra-crossing detection method is
compared with [1], [3], and [6]. The result of the comparison is
shown in Table III.

IV. CONCLUSIONS

In this paper, a zebra-crossing detection and recognition
method has been proposed based on the image processing
techniques. This zebra-crossing detection and recognition
method is a key issue for the partially sighted and blind people
to navigate the zebra-crossing automatically. The proposed
system effectively detects the zebra-crossing region from the
different environmental and illumination condition. And it does
not require any initial information for the detection process. A
various number of different environmental zebra-crossing
images are utilized in this work to measure the efficiency and
effectiveness of the proposed system. The proposed zebra-
crossing detection method shows the acceptable detection
accuracy of 97.95%, where, its recognition accuracy is 98.17%.
This zebra-crossing detection method performs better for the
traditional zebra-crossing images. It does not perform better for
the unusual shapes of zebra-crossings such as rounding zebra-
crossing image. In future, the proposed method will be updated
for the unusual shapes zebra-crossing and make a mobile
application for the blind and partially sighted people.

References

[1] S. Wang, H. Pan, C. Zhang, C. and Y. Tian, “RGB-D image-based
detection of stairs, pedestrian crosswalks and traffic signs,” In Journal of
Visual Communication and Image Representation, Vol. 25, No. 2, pp.
263-272,2014.

[2] S. Sichelschmidt, A. Haselhoff, A. Kummert, M.Roehder, B. Elias,
and K. Berns, “Pedestrian crossing detecting as a part of an urban
pedestrian safety system," in proc. Intelligent Vehicles Symposium
(1V), pp. 840-844, IEEE, 2010.

[3] C. Yuzhen, C. Lushi, and J. Shuo, “An image based detection of
pedestrian crossing,” in proc. 2" International Congress on Image and
Signal Processing (CISP'09), pp. 1-5, IEEE, October, 2009.

[4] M. S. Uddin, T. Shioyama, “Detection of Pedestrian Crossing Using
Bipolarity Feature- An Image-Based Technique”, IEEE Transactions on
Intelligent Systems, vol.6, No.4, pp. 439—445, December 2005.

[5] D. Ahmetovic, C. Bernareggi, A. Gerino, and S. Mascetti, “Zebra
Recognizer: efficient andprecise localization of pedestrian crossings”.

In 22nd International Conference on Pattern Recognition, Stockholm,
Sweden, pp. 2566-2571 (2014)



(6]

(7]

[10]

[11]

[12]

[13]

M. Khaliluzzaman and K. Deb, "Zebra-crossing detection based on
geometric feature and vertical vanishing point" in proc. 3rd International
Conference on Electrical Engineering and Information & Communication
Technology (iCEEICT), MIST, Dhaka, Bangladesh, September 2016.

S. Se, "Zebra-crossing detection for the partially sighted." in proc. IEEE
Conference on Computer Vision and Pattern Recognition, vol. 2, 2000.

D. Herumurti , K. Uchimura , G. Koutaki , T. Uemura, “Urban Road
Network Extraction Based on Zebra Crossing Detection from a Very High
Resolution RGB Aerial Image and DSM Data” In 2013 International
Conference on Signal-Image Technology & Internet-Based Systems, Japan,
December 2013.

Z.S.Chen and D. F. Zhang, “An Effective Detection Algorithm of Zebra-
Crossing” in proc. of the 3rd International Conference on Electrical and
Information Technologies for Rail Transportation (EITRT), Springer,
2017.

M. S. Uddin and T. Shioyama, “Robust Zebra-Crossing Detection using
Bipolarity and Projective Invariant” in proc. of the Eight Symposium on
Signal Processing and Its Applications, Vol.2, 2005.

W. Czajewski, P. Dabkowski and P. Olszewski, “Innovate solutions for
improving safety at pedestrian crossings,” Arch. Transp. Syst. Telemat,
Vol. 6, No.2, pp.16-22, 2013.

T. Ojala, M. Pietikainen, and T. Maenpaa, “Multiresolution gray-scale
and rotation invariant texture classification with local binary patterns,”
IEEE Transactions on pattern analysis and machine intelligence, vol. 24,
no. 7, pp.971-987, 2002.

J. C. Burges, A tutorial on support vector machines for patten recognition,
Data Mining and Knowledge Discovery, Vol. 2, pp.121-167, 1998.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


