RESUME 1Iil.B.1.a/2

KARYA ILMIAH 15
JUDUL : Color Segmentation for Extracting Symbols and Characters of Road Sigh Images Prosiding
Internasional
PENULIS Ketiga
SIMILARITY INDEX 13 %
PEER REVIEW 1 2.6
PEER REVIEW 2 2.7
2.65

JUMLAH TOTAL NILAI KUM




LEMBAR
HASIL PENILAIAN SEJAWAT SEBIDANG ATAU PEER REVIEW
KARYA ILMIAH : PROSIDING

Judul Makalah Color Segmentation for Extracting Symbols and Characters of Road Sign
Images
Penulis Makalah A.Soetedjo, K. Yamada, F.Y. Limpraptono
Status Penulis Mandiri / Utama / Anggota
Identitas Makalah a. Nama Prosiding : International Conference on Advanced
Computer Science and Information
Systems
b. ISSN : 2086-1796
c. Tahun Terbit : 2009
d. Penerbit : Universitas Indonesia Jakarta
e. Jumlah halaman s
Kategori Publikasi Makalah : m’ Prosiding Forum Ilmiah Internasional

[] Prosiding Forum Iimiah Nasional

Hasil Penilaian Peer Review :

Nilai Maksimal Prosiding 15 Nilai Akhi
Komponen Internasional | Nasional Yang g
Yang Dinilai
N | [ | e
a. Kelengkapan unsur isi buku (10%) 0.3 0.2
b. Ruang lingkup dan kedalaman pembahasan 0.9 0.9
(30%)
¢. Kecukupan dan kemutahiran data/informasi dan 0.9 0.9
metodologi (30%) >
d. Kelengkapan unsur dan kualitas penerbit (30%) 0.9
Total = (100%) 3 [ &6
Catatan penilaian artikel oleh reviewer: &t g Ve “2
p# Srogle schaley € 1T M
Malang,
Reyiewer

. Dr Efig. Ir. Abraham Lomi, MSEE
NIP Y 1018500108
Unit kerja : Prodi T. Elektro S-1FTI-ITN Malang
Jabatan Akademik Terakhir : Guru Besar
Bidang Ilmu : Teknik Elektro



LEMBAR
HASIL PENILAIAN SEJAWAT SEBIDANG ATAU PEER REVIEW
KARYA ILMIAH : PROSIDING

Judul Makalah . Color Segmentation for Extracting Symbols and Characters of
Road Sign Images
Penulis Makalah : A.Soetedjo, K. Yamada, F.Y. Limpraptono
Status Penulis :  Mandiri / Utama / Anggota
Identitas Makalah : a. Nama Prosiding : International Conference on Advanced
Computer Science and Information
Systems
b. ISSN : 2086-1796
¢. Tahun Terbit : 2009
d. Penerbit : Universitas Indonesia Jakarta
e. Jumlah halaman 5

Kategori Publikasi Makalah  : Q/ Prosiding Forum Ilmiah Internasional
D Prosiding Forum Ilmiah Nasional

Hasil Penilaian Peer Review :

Nilai Maksimal Prosiding 15 T :
= Nilai Akhir
Kompo_nen. Internasional Nasional Yang
Yang Dinilai M |:] Diperoleh
a. Kelengkapan unsur isi buku (10%) 0.3 02%
b. Ruang lingkup dan kedalaman pembahasan 0.9 0.2
(30%) 8l
c. Kecukupan dan kemutahiran data/informasi dan 0.9 ¢ ,
metodologi (30%) 0.
d. Kelengkapan unsur dan kualitas penerbit (30%) 0.9 0 -¢[
Total = (100%) 3 -
Catatan penilaian artikel oleh reviewer: . '
Wthl#ﬁl ug h'kcmbu\‘kan leu rage Wkl f

Malang,
Reviewer Dua /]

)

Dr.Eng. Ir. I Made Wartana, MT,

NIP 196105031992021001

Unit kerja : Prodi T. Elektro S-1FTI-ITN Malang
Jabatan Akademik Terakhir : Léktor Kepala
Bidang Ilmu : Teknik Elektro



Color Segmentation for
Extracting Symbols and
Characters of Road Sign Images

by Aryuanto Soetedjo

Submission date: 04-Mar-2019 10:53PM (UT C-0800)
Submission ID: 1087976063

File name: 4 doc (633.5K)

Word count: 1954

Character count: 10593



Color Segmentation for Extracting Symbols and
Characters of Road Sign Images

Aryuanto', Koichi Yamada®, F. Yudi Limpraptono'
' Department of Electrical Engineering, Institut Telnologi Nasional (ITN) Malang, Indonesia
*Department of Management Information Systems Science, Nagaoka University of Technology, Japan
Email: aryvanto@gmail.com, yamada(@kjs nagaokaut.ac.jp, fyudil@yahoo.com

3

,bstmct—This paper presents a  color
segmentation fechnique based on the normalized
RGB chromaticity diagram for extracting symbols
and characters of road sign images. The method
separates blue color of the sign’s background by
utilizing the developed histogram on the RGB
chromaticity diagram for selecting threshold
automatically. The morphology operators are used
to extract symbols and characters. From the
experiments using real scene images with varying
illumination, the proposed method could extract
symbols and characters of road sign images
properly.

Index Terms—~Color segmentation, RGB
chromaticity diagram, objects extraction, guidance
sign.

[. INTRODUCTION

RAFFIC signs are used to provide useful

information to the drivers. In the driver assistance
system, an automatic signs detection and recognition
becomes an important aspect. Since colors are more
useful information for the human perception, traffic
signs are usually painted with colors contrast against
the road environments. However, color information is
sensitive to the lighting changes which occur
frequently in the real scene. Therefore a robust
algorithm is required to handle such problems.

There are many types of traffic signs, such as: a)
regulatory signs (speed limit signs, no entry sign, etc),
b) indication signs (pedestrian crossing sign, parking
sign, etc): (¢) warning sign (cross road sign, road work
sign, ete); (d) guidance sign (destination and route
information sign). Each type is characterized by the
shape, color, and symbol or character contained on it.
The interpretation of information contained in the
regulatory, indication, and waming signs could be
obtained by matching or classifying the sign to the
reference signs. However, the scheme for the guidance
signs 1s more difficult, because of the irregular
symbols and the variation of characters. Thus it needs
to extract the symbols and characters first before

further process to interpret them.

Researches on extracting symbols and characters of
the guidance signfvere proposed in [1].[2]. In [1]
they extracted characters (Japanese kanji and
alphabets) and symbols (indicating road structure) by
edge segmentation. To overcome the problem of
illumin@fon changes, they transformed the intensity
image based on the intensity histogram of the image.
The positions or regions of the characters are found by
the histogram projection technique. Since symbols
usually form a larger region, they use size information
for separating symbols from characters. The similar
approach was employed in [2] to extract Korean
characters and syn:o]s.

An edge-base detection method that integrates edge
detection, adaptive searching, color analysis, and
affine rectification was emploved in [3] to detect text
of the roadffign. The method is divided into three
stages, 1.e. coarse detection of candidate text, color
properties analysis, and geometry and afffnment
analysis. In the first coarse detection stage. a multi-
scale Laplacian of Gaussian (LoG) edge detector was
used to obtain an edge set for each candidate text ardf])
Gaussian  Mixture Model (GMM) is used to
characterize color distribution of the foreground and
background of road signs, more spedffcally, for each
of the letters on the roadf@figns. The text alignment is
used to align characters, so that letters belonto the
same context will be grouped together. The intrinsic
features (font style, color, etc.) and the extrinsic
features (letter size. text orientation, etc.) are used for
text alignif@int.

In[4], a connected-component-based
character locating was proposed to find characters in
scene image from ERligital camera. First, color
clustering tefinique based on the normalized RGB
color space is used to separate the [Ehlor image into
homogeneous color layers. Then every c@]ected
component in color layers is analyzed, and
component-bounding box 1s computed. Then an
aligning-and-merger analysis is proposed to [PRate all
the potential characters. Finally, all potential
characters will be identified by heuristic rules.

robust




Another work for extracting characters in natural
images was proposed by [5] to help visually impaired
persons and blind persons recognize signs. They
proposed an extraction method based on the Otsu’s
thresholding that is applied in all three-color channels.
To filter out the false detections, they used selection
rules based on the relative placement of connected-
components.

Although color is sensitive to illumination changes,
but since color contains more meaningful information,
many researchers discussed above prefer to use the
color segmentation as the initial process for extracting
symbols and signs.

In dfferal, existing color segmentation methods
could be classified illto:alistogram-based method,
boundary-based method, region-based method., and
Artificial Intelligent (Al)-based method.

The histogram-based method basically fuses the
thresholds obtained from the histogram of each color
channel [6]. In the boundary-based method, edge
detection is first performed to each color channel
separately to find the boundary of objects. Then the
resulted edges are merged to obtain the final edge
image. The region-based method groups the pixels
according to the homogeneity criteria. Examples of
this method are region growing, split and merge
algorithms [7]. Al-based method performs color
segmentation by utilizing Artificial Neural Networks
[81.[9]. Fuzzy Logic [10], Genetic Algorithm (GA)
i)

In this paper, we fJpose a method to extract
symbols and characters of road sign images based on
the normalized RGB chromaticity diagram. The
method is simple and effective for extracting particular
colors usually used in the sign images. Furthermore
the morphology operators are employed to extract
symbols and characters of theffiizn images.

The organization of the paper is as follows. In
section 2, the proposed method is presented. The
experimental results and discussifffij are presented in
section 3. Conclusion is described in section 4.

II. PROPOSED METHOD

A. Color Segmentation

In our previous works [12] [13], we proposed color
segmentation based on the normalized RGB
chromaticity diagram for detecting red color sign [12]
and detecting human skin color [13]. Here we extend
the approach to blue color thresholding for extracting
symbols and characters of the guidance signs.

The normalized RGB chromaticity diagram is
depicted Fig. 1, where the chromaticity coordinates
are r and g defined by

R

= 1
R+G+B -

Diagonal line for extracting blue

Fig. 1. Normalized RGB chromaticty diagram
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Fig. 2. g neg histogram.

The diagonal line for extracting blue color is shown

in the figure. This line 1s determined by the following
equation

g=—-r+1B 3)

where TB is the intersection of the line with g-
coordinate. TB s
analyzing the peaks/valleys of the newly developed
histogram called g neg histogram [13]. The g neg
histogram is created by counting pixels with the value
obtained by adding g value and r value (g + r). The
effectiveness of the histogram is that it shows
prominent peaks/valleys for easy threshold calculation.
Thus by employing
analysis, we may find the appropriate diagonal line for
separating blue color. Fig. 2 shows the g neg
histogram with the prominent peaks, where the valley
of histogram that determines the value of TB might be
obtained easily.

calculated automatically by

histogram peaks/valleys

From Fig. 1, it is clear that the blue color could be

extracted by the following rule:

I g+r<IB then pixelis BLUE (4)




B.  Extraction of Symbols and Characters

The guidance sign used in the research contains
three kind of information, i.e. characters (Japanese
Kanji and/or Alphabet) indicating the city name or
location; symbols indicating the road structure, and
number indicating the route as illustrated in Fig. 3.

Fig. 3.

Guidance sign.

As shown in Fig. 3, the symbols and characters are
painted with white color in the blue background. Thus
by employing the blue color segmentation as discussed
above, we may separate the foreground (symbols and
characters) from the background. The next step is to
extract three kinds of objects (symbols of road
structure, route number, and city name/location.

By observing Fig.3, the area of blue color of
background inside the “small box™ of route number is
the largest one among the others, 1.e. the ones inside
the numbers or characters (Kanji and Alphabet). Thus,
we may use the size information to find the region
containing the route.

If we perform the connected component analysis to
the extracted symbols and characters, i.e. the white
color, we could find that the area of the symbols
indicating road structure is the largest one. Thus we
may use this restriction to extract the symbols. Finally,
the remaining objects after the above two rules
employed will be the characters.

I1I. EXPERIMENTAL RESULTS AND DISCUSSIONS

To verify our proposed method, we tested our
algorithm using real scene sign images taken from a
camera. The algorithm is i1mplemented
MATLARB running on a Personal Computer (PC).

Fig. 4(a) shows the result of applying color
segmentation of image in Fig. 3 using our proposed
method as defined by Eq. (4). The histogram shown in
Fig. 2 is the g neg histogram of image in Fig. 3.

using

Hence the threshold TB 1s obtained automatically by
peaks/valleys analysis, 1.e. 0.51. The method is able to
separate blue color of the background from the
fofeRround properly.

Fig. 4(b) shows the extracted boundary of route
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Fig. 4. (a) Extracted symbols and characters: (b) Extracted
boundary of route number, (¢) Extracted symbol of road structure;
(d) Extracted Japanese Kanji and Alphabet,

numbers, where all five boundary regions of the route
numbers could be extracted from image successfully.
The result of symbols extraction is shown in Fig. 4(c).
where three arrows indicating route are extracted. Fig.

4(d) shows the extracted characters consist of Japanese

Kanji and Alphabet.




Fig. 5(a) shows the different image with the
different illumination condition. The g _neg histogram
of the image is shown in Fig. 5(b). where the value of
obtained TB (TB=0.55) differs from the one in Fig. 2
as indicated by the different location of the valley. The
symbols and characters are extracted properly as
shown in Figs. 5(¢). (d). (e). ().

Compared to the existing method proposed in [1],
our color segmentation method has two advantages: a)
It could extract symbols and characters directly {rom
the image without locating the road sign first: b) It
could extract route number, while in [1]. they do not
extract the route number, but extract them as symbols
together with the arrow indicating road structure

The first advantage of our method is cleary shown
from Fig. 5. If we apply the method in [1] to the Fig
5(a), it yields a wrong result as shown in Fig. 6, since
the algorithm in [1] requires that image should be
contained (background
foreground). Therefore, method in [1] needs to locate
road sign first before extracting the symbols and
characters.

only two colors and

The second advantage of our method could be
shown in Fig. 4(b) and Fig. 5(d). Hence all route
numbers, inside and outside the arrows are extracted.
In contrast, since method in [1] do not extract the
route number, but extract them together with the arrow
instead. then the route numbers outside the arrows will
be considered as characters.
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Fig. 5. (a) Original image; (b) g neg histogram; (¢) Extracted
symbols and characters. (d) Extracted boundary of route number, (e)
Extracted symbol of road structure: (d) Extracted Japanese characters.




IV. CONCLUSION

In this paper, a color segmentation technique for
extracting symbols and characters of road sign image
1s presented. The proposed method is based on the
normalized RGB chromaticity diagram. From several
experiments conducted, the proposed method shows a
good result in extraction the symbols and characters.

In future, we will extend the work to perform the
recognition process for recognizing or interpreting
extracted symbols and characters. Further, the real
implementation will be developed.
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