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ABSTRACT 

A current flow of interest is to recognize Road Signs. Road 

Signs are the most essential visual language of the world that 

represents some special circumstantial information of 

environment and provides significant information for guiding, 

warning people to make their movements safer, easier and 

more convenient. The proposed system introduces a real time 

Road sign recognition system with a new method to extract 

sign features. This system consists of three stages: image 

acquisition and preprocessing, feature extraction, and 

recognition. In the first stage, input image of Road sign are 

captured by digital camera with appropriate frame rate and 

then preprocessed image by using some image processing 

techniques, such as, gray scale conversion, noise reduction, 

normalization, median filtering, binarization, remove 

unwanted portion of image etc.. In second stage, a strong 

feature extraction method has been introduced to extract the 

some important feature of the input image. Finally, a 

multilayer neural network with back propagation learning 

algorithm is used to recognize the Road signs. The 

performance of the system is tested in different sorts of road 

signs and obtains the result where overall success rate of the 

system is 91.5% which meet the expectation the experimental 

of system.  
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1. INTRODUCTION 
Driving of our country is a task based almost entirely on 

visual information processing. The road signs and traffic 

signals define a visual language interpreted by drivers. Road 

signs carry many information necessary for successful 

driving - they describe the current traffic situation, define 

right-of-way, prohibit or permit certain directions, warn 

about risky factors etc. This system focus on recognition of 

Road sign in real-time which is automatically recognizes road 

sign. Since that time, many research groups and companies 

are interested and conducted research in this field, and 

enormous amount of work has been done and knowledge of 

the field related to this research should be gathered. The 

proposed system consists of Image acquisition, Image 

Enhancement and Preprocessing, Feature Extraction, and 

Neural Network Recognition. The proposed system 

recognized the mandatory road signs like as following [1].  

This paper is organized as follows: Section 2 explains 

Previous Works and Motivation of Road sign. The proposed 

system is described in section 3. In section 4 the Experimental 

Results and Performances are described. In section 5 

Implementation is described. Finally the conclusion is 

outlined in Section 6. 

 

               Fig 1: Mandatory Road Signs  

2. PREVIOUS WORKS and  

MOTIVATION 
Several researches have been made in the field of Road sign 

recognition system. Mueller et al. [2] developed a computer 

vision system for the detection of objects in outdoor scenes. 

Piccioli et al. [3] developed a road sign detection system by 

analyzing color as a priori information to limit the possible 

locations of signs in the image applying a cross-correlation 

technique. Novovicova et al. [4] used a Laplace Kernel 

classifier in the decision tree for road sign classification, 

despite some difficulties in the recognition  of  square  signs  

in  urban  areas,  where  lots  of horizontal and vertical lines 

exist in the image. Yuille et al. [5] developed an approach to 

detect only stop signs by correcting the color of the ambient 

illumination, locating the boundaries of the signs and 

mapping the sign into a front parallel position before 

reading the sign. De La Escalera et al. [6]  started  with color  

matching,  in  which  they looked  for patterns in specific 

relationships that correspond to triangular, rectangular  or  

circular  signs.  Lauziere  et  al.  [7]  used a physics–based   

approach   for   sign   recognition,   but   this approach  

required keeping  in  memory  the  changes  in  the model  

parameter  to  accommodate  the natural  variation  of 

illumination. Lorsakul et al. [14] used Neural Network to 

recognize Traffic Sign for Intelligent Vehicle/Driver 

Assistance System. This system shows inconsistency results 

of traffic sign patterns with more complex background 

images. A. Ruta e t  a l  [ 1 2 ]  developed an approach to 

detect Real-time traffic sign recognition from video by class 

specific discriminative features. Madhusudan Joshi et al [13] 

developed an approach to detect  Automatic colored traffic 

sign detection using optoelectronic correlation architectures. 

Deshmukh et.al [11] Real-Time Traffic Sign Recognition 

System based on Color Image Segmentation. This system use 

segmentation technique that is more difficult tasks and the 

system has been implemented by using C language that is not 
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so strong than MATLAB or other OOP. Saha et al [1] used 

Neural Network to recognize Road Sign. This system had 

implemented the task by using hybrid network (BAM and 

BPNN). This system uses more number of iteration that is 

depends on the number of hidden layer. The system took the 

hidden layer 70% of the input layer, the iteration was 88043 

but it decreased to 43067 when we used 50% hidden layer. 

When the system used the hybrid network for the same 

percentage of hidden layer, it decreased from 34075 to 14977. 

After surveying different research works, the objective of 

proposed system is to represent a fast and robust system for 

road sign recognition which is real time. The proposed system 

use feature extraction methods to recognized road sign from 

Bangladeshi road sign properly. 

3. THE PROPOSED SYSTEM 
Many real-world computer vision applications require 

accurate detection of context-relevant objects from video 

images. Road sign recognition is a challenging example. 

Therefore and because of the high industrial relevance, many 

approaches for traffic sign detection and recognition have 

been proposed. The overall system architecture of the 

proposed system is shows in figure 2. The whole system of 

road sign recognition divided into following steps- 

 Image Acquisition. 

 Image Preprocessing. 

 Feature Extraction. 

 Road Sign Recognition 

 

Fig 2: Road Sign Recognition System Architecture 

3.1 Image Acquisition 
A digital video camera is used to acquiesced Road sign 

Image. In this investigation, some mandatory road signs had 

been employed for image database in JPEG type file. 

3.2 Image Preprocessing 
Images that are acquiesce from video sequence, passed 

through the preprocessing steps. Figure 3 shows the block 

diagram of image preprocessing steps [15].   At first, RGB 

image converted into gray scale image using NTSC gray scale 

conversion which is frequently used to convert RGB to gray 

scale conversion shown in figure 4. The equation is given 

bellow:  

Grayscale value= 0.3  Red + 0.59  Green + 0.11  Blue  

To remove the noise we use median filter [8]. The „salt and 

pepper‟ noise which introduce during image acquisition is 

remove using this filter. Apply 3 x 3 square median filtering 

technique to remove noise shown in figure 5. Normalize the 

acquire image by converting it to 150 × 140 pixels. This size 

gives enough information of the image when the processing 

time is low. The image is converted from Gray scale to binary 

image that is an image with pixels 0‟s (white) and 1‟s (black) 

shown in figure 6. This conversion can take place because it 

conveys proper information of Road Sign. Converting into 

binary image, we have to remove the unnecessary pixels (0) 

from original image. This is done because we need to develop 

size independent algorithm. 

Algorithm 1 

1) Start from top-left corner; repeat for each column 

and row. 

            If sum of all black pixels in row/column>0 

                     Then save column and row 

          Else don’t save column/row. 

 

(a) 

 

(b) 

Fig 4: (a) RGB image (b) convert into gray scale image 

 

(a) 

 

(b) 

Fig 5: (a) Image with salt & pepper noise,  (b) remove noise 

                         

(a)                                                     (b) 

Fig 6: (a) Noise free gray scale image, (b) convert into 

Binary image 

3.3 Feature Extraction 
To extract the feature of the road sign I use a rotation and size 

independent feature extraction method and obtain 33 features 

for road sign. 

Center of the image 

Center of the image can obtain by using following equation: 

Center_x = width / 2;    Center_y = height / 2; 

Feature1    

The first feature is the relation between the height and the 

width of the road sign 

feature1 = height / width 

Feature 2 - 25  

These features check how the black pixels are distributed in 

the image. First the number of pixels inside the image is 
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calculated that is total_pixel of road signs. total_pixel = 

height × weight. 

The feature 2 and 3 are the percentage of black pixels located 

in the upper and lower areas of road signs. 

feature2 = up_pixels/ total_pixels   

feature3 = down_pixels/ total_pixels  

 

Fig 7: Divide the image into upper and lower area. 

The feature 4 and 5 are the percentage of black pixels located 

in the left and right areas of road signs. 

feature4 = left_pixels/ total_pixels 

feature5 = right_pixels/ total_pixels 

 

 

Figure 8: Divide images into left and right areas. 

Similarly, now split the image into 4 sub regions and calculate 

the percentage of black pixels located in every region. Again 

sub divides every region into four and calculates the 

percentage of black pixels of those regions. The features 6 to 

25 are the percentage of black pixels located in the every sub 

areas of road signs.   

featuren  = sub_area_pixelsn / total_pixels;     Where n = 6 to 

25     

Feature 26  

The feature 26 is the average of the distance between all the 

black pixels and the central point. 

22 )()(
_

1
26 jyix

PixelsTotal
feature xy   

Where (i, j) are the coordinates of a point and (x, y) are the 

coordinates of central point. 

Feature 27-33 

Calculate the central moments of road sign. For f(x, y) 2-

dimntional function of M × N binary image, the moment of 

order (p + q) is defined by:      yxfyxm
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Central moment obtains by following equation: 

   yxfyyxx qp

x y

pq ,)(   ;    

Where  

00

10

m

m
x   and 

00

01

m

m
y    

For scaling normalization the central moment changes as 

following equation:  
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seven values, computed by normalizing central moments 

through order three, that are invariant to object scale, position, 

and orientation. In terms of the central moments, the seven 

moments are given as, 
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3.4 Road Sign Recognition 
Road sign recognition use neural network which is very 

efficient and reliable. Here explain network design, its 

parameters initialization, train and test images and 

implementation.  

3.4.1 Network Design 
A neural network is employed for road sign recognition. A 

multilayer feed forward neural network with supervised 

learning method is more reliable and efficient for this purpose. 

The network applies back propagation-learning algorithm that 

is a systematic method for training multiple layer ANNs. The 

objective of the training is to adjust the weight so that the 

input produce desired output. 

3.4.2   Train and Test Image 
Proposed system used four specific road sign images and five 

training samples for each type of road sign to train the 

network to recognize those signs properly. These images are 

static and taken from an image database. 

Test images are collected by acquiring appropriate frame form 

video sequence, which capture instantly. Then these images 

are preprocessed for feature extraction to recognize which 

type of road sign it is. 

 

Fig 9: Network design for the system 
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4. EXPERIMENTAL RESULTS AND 

PERFORMANCES 
The experiment can take place by number of steps. At first 

input images are acquiring by sequence of video image. This 

image normalized into 150 × 140 pixels. Normalized image is 

converted into binary image to find the sign shape form the 

image. Now preprocessed image is passed through the feature 

extraction process. To extract the feature of the sign from an 

image get 33 elements for each input image. These input 

patterns are used to train the neural network and recognized 

Road signs. In this chapter will briefly explain the experiment 

and results that take perform on the Road sign recognition 

system. 

4.1 Train and Test Data 
To get efficient response from a network it is necessary to 

have proper number of training samples. To train the network 

use 5 samples for each type of Road sign. A single image 

contains 33 element vectors. A dataset of 20 images after 

feature extraction contains 33 × 20 elements. The figure 3.13 

shows the training of the network. At the beginning the Mean 

squared error (MSE) is big, but after 127 epochs Neural 

network can recognize the training data with a very small 

error. To get the test data, used 40 frames form video 

sequence. To find the difference between two frames subtract 

one frame from its previous frame. If the value is grater then 

30% then the frame is contain another type of Road sign. The 

achieve frames are then passed through the feature extraction 

process and get the test input patterns for recognition. 

4.2 Results 
The recognition method has been tested with 4 sign types. If 

the train and test set is same the recognition rates are above 

99%, otherwise the results are above 90%. The overall 

recognition rates of test data are given bellow. 

For each type of road sign, the system uses 10 frames and 

evaluates correct recognition rate and the error rate of the 

system. It has been used the following equation to find 

the correct recognition rate and the error rate: 

Correct recognition % = correct_recognition / 

total_frames  

Error rate = false_recognition  / total_frames     

5. IMPLEMENTATION 
To develop a real-time road sign recognition system we use 

MATLAB, which is a high performance language for 

computing. MATLAB typically used in math and 

computation, algorithm development, modeling, simulation 

and prototyping, Data analysis, exploration, Scientific and 

engineering graphics and application development. It is the 

standard instructional tool for high-productivity research, 

development, and analysis. Toolboxes allow learning and 

applying specialized technology. Toolboxes are 

comprehensive collections of MATLAB functions that extend 

the MATLAB environment to solve particular classes of 

problems. It includes among others image processing and 

neural networks toolboxes. For these toolboxes, I decide, 

developing this thesis using MATLAB. 

 

Table 1: Overall recognition rate of the system 

Type of 

Pattern 

No. of 

frames 

Correct 

recognition 

rate 

Error rate 

 

10 95% 5% 

 

10 90% 10% 

 

10 94% 6% 

 

10 87% 13% 

Total 40 91.5% 8.5% 

 

  

Set 1                                                                                      Set 2 

 

 

Set 3                      Set 4 

Fig 10: Train image for road sign 
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     (a)                                                                                                              (b) 

Fig 11: (a) performance Plot and (b) Regression Plot of the Neural Network

6. CONCLUSION 
The system is tested 10 frames for each type of signs and 

obtains the result where overall success rate / result of the 

system is 91.5% which meet the expectation.  At the end of 

this chapter, It is clearly say that the system achieve its 

desired expectation. The next chapter will describe the 

conclusion of the system. 
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