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___________________________________________________________________ 

Abstract 

In this paper, the image processing method has been used to recognize traffic sign symbol 
from the static image. And then, we have to recognize traffic sign symbol by using single 
dimension principal component analysis (SDPCA). We have focused on traffic sign symbol of 
triangular shapes. Images are preprocessed with several image preprocessing techniques, 
such as threshold techniques, Gaussian filter and Canny edge detection then the single 
dimension principal component analysis algorithm stages are performed to recognize the 
traffic sign symbol. 

Keywords: classification, feature extraction, single dimension PCA. 

___________________________________________________________________ 

1. Introduction 

If the vehicle have these technologies, then we save the life of driver 
as well as we can have great potential to save precious life of a driver. 
Nowadays, every vehicle are embedded with these kind of technologies 
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for the safer drive. For the driver to assist in the high ways. The traffic 
sign symbols are installed at the side of the road for precaution for the 
driver to safely drive and reach the destination properly. In this paper, a 
new method will help us to detect of traffic sign symbol in order to warn 
drivers to perform certain actions. Generally, traffic sign symbol provide 
the driver with a variety of information for safe and efficient navigation. 

This paper is proposed to develop an efficient algorithm for recognize 
the traffic sign symbol in a static image. The objective of this algorithm is 
to reduce the search space in the static image and indicate only region of 
interest for the efficiency and accurate recognize the traffic sign symbol. 

In the recent technologies, the identification and recognition of traffic 
signs have been developed in many research centers. A vision system for 
the traffic sign recognition and integrated autonomous vehicle was 
developed as part of the European research project PROMETHEUS at 
DAIMLER-BENZ Research center [1]. Moreover, many new technologies 
have been developed for traffic sign recognition. Recognition of traffic 
sign based on their color and shape features extracted using human 
vision model by Gao et al. [3]. However, this took a more amount of time 
and resources. A genetic algorithm was also proposed by Aoyagi and 
Asakura [4] to identify road sign from gray level images because of a 
limitation of crossover, mutation operator, and optimal solution. It is not 
guaranteed to achieve results. Colour indexing was proposed by Lalonde 
and Li [2] to approach identifying road sign. Unfortunately, the 
computation time was not accepted in complex traffic scenes. In a wide 
range of real applications, such as image classification and 
electroencephalogram (EEG) classification, the input samples are 
represented as matrices naturally rather than vectors or scalars. In 
general, the structure information of the original matrix samples is 
useful and informative for data analysis tasks such as classification. One 
typical structure information is the correlation between columns or rows 
in the matrix samples. How to classify matrix data is an important 
research topic for pattern recognition and machine learning [5-10]. 
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This method was proposed with two phases. The first phase is related 
to the detection of traffic sign symbol in an static image. The second 
phase is related to recognition of those detected traffic sign symbol, using 
single dimension principal component analysis. This paper is proposed to 
develop to recognize the traffic sign symbol from the static image. The 
main objective is to reduce the search space and indicate only our region 
of interest for the efficiency and speed of the system. Figure 1 illustrates 
the concept of recognize traffic sign symbol. 

An algorithm is required to provide the necessary accuracy in 
recognition of traffic symbol sign. Here in the paper we segmented 
according to the sign properties of triangular shape. The traffic sign 
images are investigated to detect only the region of interest which make 
us easy to recognize the road signs from the complex background image. 

The region of interest are then normalized to a specific size and input 
a recognition phase. This paper deals with the study of only triangle 
shaped objects because these shapes are concerned with direction signs. 
A robust algorithm is required to provide the necessary accuracy in 
identification of traffic sign symbols. 

The remaining of this paper is organized as follows: Section 2 
presents a system description of image processing stages to extract the 
dominant features. In Section 3, the description of single dimension 
principal component analysis is presented. Sections 4 and 5 show the 
representative experimental result analysis, conclusion and future work, 
respectively. 
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Figure 1. Concept of recognize traffic sign symbol. 

2. System Description of Image Processing Stages 

The first section is image extraction and sign detection and extraction 
stages. The static image have been taken from a high pixel camera and 
from that image, we are extracting our region of interest that is traffic 
sign symbol. The sign detection and extraction stage extracts all the 
traffic signs contained in the image and generates the small image that is 
region of interest called blobs. 

Then each blob will be performed by a form recognition stage to be a 
valuable parameter input to the recognition stage, which is the final part, 
then the output of traffic sign symbol recognition will be presented. 

The description of the traffic sign symbol recognition system can be 
explained as the traffic sign symbol preprocessing stage and recognition. 
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For the traffic sign symbol preprocessing stage, it is divided into two 
parts: sign detection and extraction and form recognition stage. Figure 2 
displays block diagram of the system description. 

 

Figure 2. Block diagram of the traffic symbol sign description. 

3. Preprocessing Stage 

The first stage in the detection and recognition of traffic sign symbol 
is the pre-processing stage. The first step involves reading RGB image 
containing the traffic sign. This 3D RGB image is converted to a 
grayscale image. The image has 2D spatial co-ordinates with intensity 
values that fall within the range of 0-255. This conversion of the color 
image to grayscale image provides a better scope for manipulation. 

A Gaussian filter is then applied to the grayscale image which 
sharpens the image. The main need for a filter is to remove the unwanted 
components (noise), thus in turn highlighting the prominent features. 
The gray-threshold of the filter image is then calculated. 

In the edge-detection of the traffic sign, we make use of the Canny 
edge detection technique which makes use of the calculated gray 
threshold. 
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The Canny edge detection method finds edges by looking for the local 
maxima of the gradient of the input image. It calculates the gradient 
using the derivative of the Gaussian filter. The Canny method uses two 
thresholds to detect strong and weak edges. It includes the weak edges in 
the output only if they are connected to strong edges. As a result, the 
method is more robust to noise, and more likely to detect true weak 
edges. 

After the edge detection the unwanted region holes are filled. At the 
end of this step, the image obtained is a black and white image with 
intensity value 1 for the traffic sign and intensity value 0 for the 
background. 

Finally, the image obtained after filling the region holes is iteratively 
scanned to obtain the corner vertices of the traffic sign. A sub-image 
containing only the region of interest is cropped from the image according 
to the vertices. 

The sub-image containing the region of interest that is the traffic sign 
is resized to a set standard of 50 × 50 pixels and is used as the input test 
image for the recognition stage (see Figure 3). 

 

Figure 3. Test image and retrieved image. 
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Figure 4. Preprocessing outputs. 

4. Preprocessing Outputs 

The following Figure 4 shows images after preprocessing. The single 
dimension principal component analysis is a way of identifying patterns 
in data and expressing the data in such a way as to highlight their 
similarities. Since patterns in data can be hard to find in data of high 
dimension, where the luxury of graphical representation is not available. 
SDPCA is a powerful tool for analyzing the data. The other main 
advantage of SDPCA it reduces the dimensionality without much loss of 
information. 

5. Conclusion 

Road signs are deliberately designed and positioned to detect them 
and recognize what they mean. It is still a challenge to enable a computer 
as well as humans, especially over the full range of possible signs. 
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This paper has covered only triangular shaped signs. While the 
traffic sign symbol detection method is robust and accurate, sign 
recognition suffers because the extracted sign regions are small and often 
blurred. Actively pointing a camera at the locations of detected signs and 
zooming in would enable more accurate sign recognition. 
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