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Abstract- Traffic sign plays a vital role in today’s life by providing crucial information to the drivers about the road traffic and 
hence helps in safe and effective driving. Automatic Traffic Sign Recognition forms the major technology in Intelligent 
Transport Systems. Recognition of traffic signs first involves detecting the traffic sign from the input image or video stream 
then classifying the detected sign and recognition of it. In our proposed method, the traffic sign in given input image is detected 
by converting the RGB image into HSV color space and then applying mathematical morphology. The shape and color features 
of traffic sign are used to extract it. The proposed approach is applied to real-time images containing traffic signs and the 
detection accuracy rate is 93.33%. 
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I. INTRODUCTION 
 
Traffic sign detection and recognition have become a 
vital area of research in recent years. Due to growing 
number of vehicle owners, the road safety has become 
important matter of concern. To regulate the traffic 
and guide the driver, road sign plays a major role. 
These traffic signs have particular color (red, black, 
white, yellow and blue) and shapes (triangle, 
rectangle, circle, octagon), which attract the driver’s 
attention and guide them. To increase road safety, 
Driver Assistance Systems (DAS) are introduced. 
DAS refer to various high-tech in-vehicle systems that 

increase road traffic safety by helping drivers gain 
better awareness of road and its potential 
hazards.Traffic sign detection and recognition is one 
of the subsystems of DAS.  
A. Traffic Sign Description 
Traffic signs are placed along the roads which instruct 
the driver about the state of the road, its conditions and 
restrictions.They are well designed such that they can 
be easily distinguished from the surrounding 
environment. There are different types of traffic signs 
like Mandatory or Regulatory signs, Warning signs, 
Prohibitory signs, Information signs used in India. 
They are shown with example below. 

 
TABLE I.   TRAFFIC SIGNS IN INDIA 

 
 
A. Traffic Sign Detection 
In the detection of traffic sign, the input image is 
pre-processed, enhanced, and segmented according to 
the sign properties such as color or shape. 

1. Color Based Detection of Traffic Sign  
Different colors are used in road signs to impart the 
necessary information to the drivers. Since color 
forms the distinguishing feature of traffic sign, they 



International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009 Volume- 2, Issue-4, Oct.-2014 

Traffic Sign Detection Using Mathematical Morphology 
 

27 

can be used to segment the sign correctly and rapidly. 
Actual sign images are RGB color, so RGB color space 
is the most common space for segmentation but it is 
not symmetrical to color perception. 
And the color of the sign tends to change with 
different weather and illumination conditions. For this 
reason, RGB space is sometimes converted to other 
color spaces like CIE, L*a*b, CIECAM, HSV, HSI. 
The hue-saturation systems are the most used in road 
sign detection. Color based detection may be affected 
by distance from the target, weather conditions, time 
of delay or reflectance of sign surfaces. In spite of 
these, color remains useful way of detecting and 
recognizing traffic signs. 
 
2. Shape Based Detection of Traffic Sign 
Many research groups have proved that the shape of 
the traffic sign can be enough to detect the sign since 
there is lack of standard colors among countries. 
Moreover, it is difficult to extract traffic sign by its 
color characteristics during periods like night time; 
shape detection proves to be a good alternative. 

One of the first attempts on shape detection was done 
by Hough. Generalized Hough transform is a 
technique to find arbitrary shapes in an image using 
an edge image [6]. In our proposed method, we use 
mathematical morphology, which is a set theory 
approach, developed by (Matheron 1975) and (Serra 
1982). Mathematical morphology provides an 
approach to the processing of digital images that is 
based on geometrical shape. This paper is organized 
as follows: Section II describes about the proposed 
work. Results are given in Section III. Section IV gives 
the conclusion and future work. 
 
II. PROPOSED WORK 
 
General diagram of the proposed method is as shown 
in Fig 1. In the proposed method, the input image is 
first converted from RGB to HSV color space. Traffic 
sign location in the image is specified by ROI 
extraction based on color and mathematical 
morphology. The connected components are extracted 
and the traffic sign is detected and displayed. 

 
 Figure 1. General diagram of detection of traffic sign 

 
A. RGB to HSV color space conversion 
For the detection of traffic sign, the image is 
segmented using different color spaces like CIE L*a*b 
,CIECAM and HSV [7] to highlight signs in the 
image.RGB color space is very insensitive to 
illumination changes whereas Hue-Saturation-Value 
(HSV) color space is based on human color perception 
and is largely invariant to illumination changes. 

Hence, the image is converted from RGB to HSV color 
space. Fig 2. illustrates this step. 

  
(a)        (b)       (c) 

Figure 2. (a)original image (b)RGB to HSV conversion (c)Hue 
plane 
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B. ROI Extraction based on color 
A region of interest (ROI) is a portion of an image that 
we can filter or perform some other operation on. 
Traffic signs are characterized by different shapes and 
color which distinguish them from surrounding 
environment. The traffic sign (which is our ROI here) 
is extracted by using its color characteristics. Fig 3. 
shows extracted ROI. 

 
Figure 3.ROI extraction 

 
C. Mathematical morphology 
Mathematical Morphology,or morphology for short,is 
a branch of image processing which is particularly 
useful for analyzing shapes in images Some basic 
properties of Mathematical morphology are 
erosion,dilation,opening and closing.In this step,first 
we perform closing operation on extracted ROI using 
disc as a structuring element. The morphological close 
operation is a dilation followed by an erosion, using 
the same structuring element for both operations.Next 
we perform only dilation on closed image as shown in 
Fig 4. 

     
(a)             (b) 

Figure 4. (a)Morphological closed image (b) Morphological 
dilated image 

D. Extracting connected components 
In this step, the connected components are extracted 
by first filling the holes and then the area with 8 
connected neighbors is labeled as connected 
component. 
E. Detection of traffic sign 
The set of properties such as area, centroid and 
bounding box of each labeled object is computed. In 
this step, the shape of the traffic sign is used for 
detecting the traffic sign by comparing area, centroid 
and bounding box of different labeled objects. 
Finally,the traffic sign is located in image by 
morphological opening operation as shown in Fig 5. 

 

 
Figure 5.Morphologically opened image 

III. EXPERIMENTAL RESULT 
 
Our method has been implemented under Matlab 
environment. Fig 6.shows face of the worked system. 

 
Figure 6.GUI showing the working system 

 
TABLE II. RESULTS TABULATION 

 
 
For experimental analysis, we have considered around 
15 real-time images and Indian road sign database for 
detection of traffic sign. The result is presented in 
table 2 below. 
 
CONCLUSION AND FUTURE WORK 
 
 In this paper, we propose an approach based on shape 
and color based traffic sign detection. In our method, 
we use mathematical morphology for detection of 
traffic sign. We tested our method on Indian road sign 
database and the accuracy rate reached is 93.33%. The 
future work can be the recognition of the detected 
traffic signs and to increase the efficiency for different 
complex background. 
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