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Abstract— in recent years there has been a steep increase in 

the number of accidents which affected human lives. 

Recognizing those traffic signs is very pinpointing task 

because most of the accidents are happening through the non-

observation of traffic symbols by driver’s negligence. A 

novel approach of an automated system is required to identify 

the traffic symbols through video surveillance and rise a valid 

alert to driver. The distinct methodologies available are ROI 

extraction. Most of these techniques are not having clear 

consensus and many performance issues related to traffic sign 

symbol detection and recognition. This paper gains attention 

for proposing modern idea to detect and recognize traffic 

symbols using multi-block correlation technique which is 

powered with fuzzy logic and catalyzed by Pearson 

correlation technique in color images. 
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I. INTRODUCTION 

Traffic sign plays a crucial role in road safety. It helps the 

driver by guiding navigation information and valuable safety. 

However, under some circumstances like tiredness and 

driving tension driver may fail to notice different traffic 

symbols. In such cases, automatic detection & recognition of 

traffic signs inexorably become more popular. But 

remembering those traffic signs becomes the tedious task for 

individuals. There are various different system has been 

developed for autonomous driving but they are more 

complicated and suffering from performance issues. 

Moreover, autonomous driving, classification and 

recognition of such traffic signs have significance important 

in the application of assisted driving, which played a great 

role in diminishing become errors by eliminating 

misperception or misinterpretation of those symbols. All 

analysis methods can be divided into four focusing areas; 

image blocks, image feature, block correlation and Fuzzy 

logic. 

The image is taken from a webcam, then with the 

help of Image block working with large size images is 

processed. Normal image processing techniques can 

sometimes fail down. The images may be too large to load 

into memory, or if they can be loaded into memory but then 

too large to process. 

Image feature where the feature is defined as an 

"interesting" part of an image, and features are used as a 

starting point for many computer vision algorithms. Many 

features are used as the starting point and main primitives for 

subsequent algorithms. Resultantly, the desirable property for 

a feature detector is repeatability. Feature detection is 

considered as low-level image processing operation. Usually 

performed as the first operation on an image, and examines 

every pixel to see if there is a feature present at that pixel. The 

Different higher level algorithm may be used to guide the 

feature detection stage so that only certain parts of the image 

are searched for features. Computer algorithm uses different 

feature detection an initial step, so as a result a very large 

number of feature detectors have been discovered. There are 

the different type of image feature like; Edges, Corners/ 

interest points, Blobs/region of interest points, Ridges. After 

extracting the image features the output is given to block 

correlation block. 

In block correlation, relevant blocks are correlated 

by using Pearson correlation equation. It is to divide the 

image into equal size into a number of blocks. As it calculates 

the mean of each block. Correlation between sets of data is a 

measure of how well they are related. The most common 

measure of correlation in stats in the Pearson correlation. It 

shows the relationship between two sets of data. The results 

will be between -1 and 1.You will very rarely see 0,-1, 1. You 

will get a number somewhere in between those values. The 

closer the value of r gets to zero. 

Fuzzy logic is described as a form of many-valued 

logic in which truth values of the variable may be any real 

number between 0 and 1.In Boolean logic, the truth values of 

the variables may be the ‘crisp’ values. Fuzzy logic is an 

approach based on "degrees of truth", rather than "true or 

false" (1 or 0) Boolean logic on which the modern computer 

is based. It has four important parts; Fuzzification Module 

converts the system inputs (crisp values), into fuzzy sets. It 

splits the input into five steps such as LP-large positives, MP-

medium positives, S-small, MN-medium negative, LN-large 

negative. Knowledge Base stores IF-THEN rules provided by 

experts. Inference Engine models the human reasoning 

process by making fuzzy inference on the inputs and IF-

THEN rules. Defuzzification Module converts the fuzzy set 

obtained by the inference engine into a crisp value. The block 

diagram of the fuzzy logic is shown in fig 1, the crisp input is 

given to the fuzzifier which is applied to intelligence. IF-

THEN rules are applied to processed input then finally crisp 

output is generated with the defuzzifier. 

 
Fig. 1: Fuzzy Logic System 

This paper dedicates section II for related work, 

whereas section III describes the proposed techniques in 

detailed. The evolution of the proposed technique is done in 

section IV. In the end, paper is concluded with options for 

extension in section V. 
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II. LITERATURE SURVEY 

[1]This paper proposes two measures to make the best use of 

an available light camera for recognizing traffic signs in worst 

environmental conditions. The system composed of mainly 

three components, that is,a detection, recognition and a 

tracking component. Detection step is capable of extracting 

images in different shapes like polygon, triangle and circles 

and complex images but the color is not adopted. At present 

system is investigated to extract three kinds of shapes. In 

recognition steps, traffic signs were categorized on only three 

categories which are as follows stop, speed limit sign and 

crosswalk sign. Tracking gives the correspondence between 

two consecutive frames and it can also be used for increasing 

the false recognition rates as well as increasing the success 

rate. In detection, stage colors were not identified and 

recognition step classifies signals in only three categories i.e. 

stop, speed limit and crosswalk sign. Images can be adopted 

in color and can be recognized in all categories of traffic 

symbols. 

[2]This paper narrates detection of traffic signs more 

effectively where color plays vital role. The basic important 

colors in traffic signs are white, yellow and red which indicate 

guidance, warning and prohibitory separately. Among all 

these colors, white is most used color in traffic symbol such 

as road marking, lane lines, crosswalk and etc. Skeleton 

algorithm is used to extract the features of lane marking. This 

paper mainly deals with detection of the traffic sign. Skeleton 

algorithm hides complication of distributed and parallel 

algorithm. Advantages of using Skeleton algorithm is that it 

can reduce number of errors. 

[3]This paper presents an interpretation of traffic 

signs through Vision module (VM) and Transmission 

Module(TM).HOG (Histogram oriented gradient) begins by 

dividing the image of traffic signs into set of overlapping 

blocks. Each block is divided into non-overlapping clues and 

for each calculation a histogram of the gradient orientation is 

calculated. It is used to detect and recognize traffic signs 

through a support vector machines classifiers. 

Transmission module is to send the symbol 

information from a vehicle detecting traffic sign to following 

vehicles belonging to a destination area called as zone of 

relevance. In Vision module a new strategy for image 

scanning was identified. The system was suitable only for 

Pedestrian detection. Integration of TM and VM into real-

time system and quality of detection can be improved by 

segmentation till great extent. 

[4]This paper illustrates fast and efficient TSD 

system consisting two core stages; Segmentation and 

detection. To boost the performance of a system, double 

segmentation (higher criteria, lower criteria) is used with help 

of HSV color model. The main working flow of system 

consist of strict segmentation, loose segmentation, binary 

processing, morphological dilation and shape detection. Strict 

segmentation can find traffic symbol location in challenging 

lighting condition. Then binary processing is   used to remove 

noise. Morphological dilation is used to for structuring image 

(addition of pixels to boundaries of objects in an image). The 

output of loose segmentation can guarantee that output covers 

an almost area of traffic symbol, which is enough for shape 

detection. Segmentation stage reduces the computational 

stress of shape detection by removing a number of false 

positives. Shape-based algorithm still suffering from 

computational stress. For more accuracy criteria in 

segmentation stage, more data with different traffic signs 
shapes can be used. 

[5]This paper concerns the detection of one valuable 

group of traffic signs which is speed limit signs. The system 

used is circular Hough transform (CHT) for the detection of 

the prohibitory sign. To check whether the detected signs is a 

speed limit signs, SVM classifier was trained by the property 

curves of the digit is censure to classify each digit and specify 

the actual speed limit on the road. 

The detection and recognition of speed limit signs is 

achieved in following 3 stages. First stage is image of traffic 

sign is analyzed for presence of prohibitory signs. In 2nd 

stage proposed system extracts the interior of the sign. In 3rd 

stage the interior is classified with the support of a trained 

SVM classifier to classify digits and specifies CHT can be 

invoked to detect the circular shapes for the traffic sign. It is 

described as transformation of center point of the circle. In 

Digit Segmentation of speed limit sign once the sign is 

detected, the next step is followed by reading the pictogram 

of this traffic sign and segment the digit if any. In training of 

SVM, the smoothed property curves of segmented digit 

invoked to train a SVM classifier for purpose of recognize 

these digits. The system was tested just for prohibitory 

images. Different digit segmentation will be employed to 

decrease false positive and system can be further evaluated 

redesigned for real-time application. 

[6] This paper outlines a fuzzy logic based ADAS 

with speed sign detection capability. The system improved 

safety of the vehicle by dynamically adjusting the speed by 

adaptive cruise control in adverse traffic conditions. Fuzzy 

logic based ACC can be proposed in combination with speed 

sign detection system to create an advanced ADAS. The 

primary function is to reduce distracted driving and speeding 

which is leading causes of accidents. Acc’s primary task is to 

maintain a specific safe distance to vehicle(s). 

[7] This paper aims to deal with real-time localizing 

what type of traffic sign appears in which area of an input 

image at a fast processing time. Detection module is based on 

traffic sign proposal extraction and classification built upon a 

color probability model and a color HOG. It harvests from a 

convolutional neural network to further classify the detected 

signs into their subclasses within each superclass. To propose 

a color probability model to deal with color information of 

traffic signs, so as to enhance the specific colors (e.g., red, 

blue and yellow) of traffic signs and suppress background 

colors as well as to reduce the search space of following 

algorithms and detection time. 

To reduce detection time, extract traffic sign 

proposal i.e., SVM and CNN, to detect and classify traffic 

signs  first transform the input color image to traffic sign 

probability maps by using color probability model 

Probability map is a gray image, in which pixels of traffic 

signs will have high intensities and other pixels will have low 

intensities. Further classify the detected traffic signs into their 

specific sub-classes by employing convolutional neural 

network. It is worth to note that method could be accelerated 

with GPU, which could further improve the computational 

efficiency. 

[8]This paper mainly consists of three stages; 

Saliency measure stage, graph based ranking stage, multi 

threshold segmentation stage. The main contribution of this 
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paper is devoted to TSD system. The system gives a graph 

with super pixels as nodes for an input image and gave 

ranking scores to nodes according to their structure, and 

saliency. Then segmentation is carried out with help of SVM 

classifier. The traffic sign is separated from a complex 

background with help of multithreshold segmentation stage. 

Proposed method 5% higher than the current state-of-the-art 

methods. In future system will give the satisfactory result for 

images containing traffic signs that are under occlusion as 

well as different weather conditions. 

[9]This paper discusses on improved approach for 

traffic signs detection based on significant color extraction 

and geometric features. The system uses a median filter to 

remove the noise secondly then, calculate the quadratic 

weighting difference of R, G and B in RGB color space to 

extract the significant color of the traffic sign. Thirdly, the 

morphologically processing is applied to get connected 

regions and in last, the filtrate the connected regions based on 

geometric features to locate the traffic sign accurately. This 

approach can remove the interference objects and can adopt 

to various environment. It has good robustness for a rainy day 

and heavy weather. The system uses the preprocessing to 

improve the image SNR (Signal Noise Ratio) and supplies the 

background noise. 

Due to some image features it is relatively sensitive 

to the light change, climate change and fading.  When there 

are some distractors which have the some geometric features 

and background color with the traffic signs, the detection 

accuracy will decrease. 

[10]The paper explains the novel technique for 

traffic signs based on analysis of signs shape contour 

descriptors. Contour descriptors of different sign shapes in 

various imaging condition are analyzed. A method that is 

shaped analysis oriented in the manner to perform an efficient 

distinction of traffic signs by its shape. 

Good shape recognition allows an efficient post 

analysis related to traffic signs classification. As a result, this 

method gives shapely unique absolute angular tracing 

descriptor which is the main distinction feature for successful 

shape recognition. The chromatic separation approach is used 

In order to find and analyze an object in a scene and to 

exclude noise, it is advisable to use the chromatic separation 

approach. That is especially augmented when an acquired 

image has poor resolution or sign is far too small in the 

analyzed scene. By the translation of the scripted algorithm 

to the higher programming language with programming 

optimizations related to computer architectures, additional 

calculation boosts are expected. The problem might occur if 

the shape contour is not closed, so it is advisable to use some 

method for checking the continuity of the contour and filling 

the gaps if needed. 

III. PROPOSED METHODOLOGY 

This section elaborates the implementation details of our idea 

as depicted by figure1. 

 Step 1:   Here in this step of our process system captures 

the traffic image from the web camera which is 

supported by the java media file library. Captured image 

is been resized based on the requirement of the process. 

 Step 2: This step receives the resized image from the prior 

step and decides the number of blocks that to be create 

out of the captured images. This process is supported with 

the concept of redrawing the chunks as the new images 

which yields the blocks of the given image. And the 

yielded blocks are been labeled according to the matrix 

format. 

 
Fig. 1: Overview of our approach 

 Step 3: Due to our study on traffic symbols our process 

comes to know that most of the Indian traffic symbols are 

primarily made up of three colors like red, white and 

black. So our system identifies these colors for every set 

of blocks and assigns a score based on the on the 

frequency of the occurred pixels which belongs to these 

colors. Then the set of blocks which are having highest 

scores for these color protocols are marked and extracted 

from the main image as traffic symbol. 

 Step 4: This traffic image is then used to identify the edge 

and shape using gray scaling and binarization of the 

image. This process is repeated for the all the database 

images too to identify the proper matching traffic image. 

All Images are converting into gray scale by replacing 

every pixel by their average value which is normalized in 

between 0 to 255. And this can be depicted in algorithm 

1.  

Then this gray scale image is converted into binary 

image based on the black and white component of the image 

pixels. By doing this system will get the binary image that 

contains only two colored pixels like black and white. By 

doing this our system efficiently removes all other colored 

pixels which can be a barrier to identify the traffic images 

from the set of database image. Algorithm 2 shows clearly 

shows the steps of binary conversion.  

1) Algorithm 1: Average Grayscale Conversion 

 Input: Image 

 Output: Gray scale image 

1) Step 0: Start 

2) Step 1: Get Image path. 

3) Step 2: Get Height and width of the Image F (L*W). 

4) Step 3: FOR i=0 to width. 

5) Step 4: FOR j=0 to Height. 

6) Step 5: Get a Pixel at (i, j) as signed integer. 

7) Step 6: Convert pixel integer value to Hexadecimal 

to get R, G, and B. 

8) Step 7:  AVG=(R+G+B) /3 

9) Step 8: set AVG for R, G, B 

10) Step 9: set RGB at i,j 

11) Step 10: End of inner for 

12) Step 11: End of outer for 

13) Step 12: Stop 



Traffic Symbol Recognition System using Image Binarization and Correlation Techniques 

 (IJSRD/Vol. 5/Issue 02/2017/348) 

 

 All rights reserved by www.ijsrd.com 1271 

2) Algorithm 2: Binary Conversion 

 Input: Image 

 Output: Binary image 

1) Step 0: Start 

2) Step 1: Get Image path. 

3) Step 2: Get threshold value as T 

4) Step 2: Get Height and width of the Image (L*W). 

5) Step 3: FOR x=0 to width. 

6) Step 4: FOR y=0 to Height. 

7) Step 5: Get a Pixel at (x, y) as signed integer. 

8) Step 6: Convert pixel integer value to Hexadecimal to get 

R, 

9) G, and B. 

10) Step 7: if (R>T and G>T and B>T)   

11) Step 8: convert pixel to white color 

12) Step 9: else 

13) Step 10: convert pixel to black color 

14) Step11: End of inner for 

15) Step 12: End of outer for 

16) Step 13: Stop 

 Step 5: Here this step uses the binary image for which an 

array of integer is created for both query and database 

image which contains 1’s and 2’s for the labeling of the 

black and white pixels respectively. Which are then feed 

to Pearson correlation equation to evaluate the 

correlation between the query image and database image 

according to equation 1. Which yields the output of 

correlation in between 0 and 1, where any value nearer 

to 1 indicates the perfect correlation between the images. 

 r =
∑xy−

∑x∑y

n

√(x2−
∑x2

n
)√(y2−

∑y2

n
)
   (1) 

Where  

x is the entities of query image 

y is the entities of database images 

n is the size array 

 Step 6: Here in this step all the correlations of the 

database image are been recorded, which are in between 

0 and 1. Now this value is used to generate the fuzzy crisp 

values like Very Low, Low, Medium, and High and Very 

High.  

Images are been scrutinized for the highest crisp 

value factors to identify the exact matched traffic image. And 

then results are been announced using voice API. 

IV. RESULTS AND DISCUSSIONS 

Proposed system of traffic symbol detection system detection 

is deployed as a standalone system using Netbeans as 

development IDE for java technology which is supported by 

java media file framework. 

Performance is evaluated based on the precision and 

recall parameters. Precision is defined as the ratio of number 

of relevant traffic symbols are detected to the total number of 

relevant and irrelevant relevant traffic symbols are detected. 

Relative effectiveness of the system is well expressed by 

using precision parameters. 

Whereas the recall can be defined as the ratio of 

number of relevant traffic symbols are detected to the total 

number of relevant traffic symbols are detected not detected. 

Absolute accuracy of the system is well narrated by using 

recall parameters. 

System can be evaluated using precision and recall 

parameters, and they can be more clearly elaborated as 

follows. 

 X = the numbers of relevant traffic symbols are detected, 

 Y = the number of relevant traffic symbols are not 

detected, and 

 Z = the number of irrelevant traffic symbols are detected. 

So, Precision = (X/ (X+Z))*100 

And Recall = (X/ (X+Y))*100 

 
Fig. 2: Average precision for Traffic Symbol Detection 

In Fig. 2, by observing it is clear that the average 

precision obtained for traffic Symbol detection using image 

correlation mechanism is approximately 68%. 

 
Fig. 3: Average Recall for Traffic Symbol Detection  

Figure 3 shows that the system gives 89.33% recall 

for the traffic Symbol detection technique using image 

correlation mechanism. By comparing these two graphs we 

can conclude that the traffic symbol detection system using 

image correlation mechanism method gives high recall value 

compare to the precision value. 

V. CONCLUSION AND FUTURE SCOPE 

In today’s world most of the accidents in city occurred due 

none following of the traffic rules. This can be avoiding by 

following the traffic symbols that are quite common on the 

roads. So to ease the driving process our system helps to 

identify the traffic symbols using the shape and structures 

from the query input image by converting them into binary 

through grayscale conversion. Then by evaluating the binary 

image through Pearson correlation technique process which 

is powered with fuzzy classification to identify proper traffic 

symbol boosts our systems performance. This system can 

enhance in the future by incorporating the same in real time 

vehicles using the fast processing high tech cameras to 

capture runtime traffic images. 
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