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ABSTRACT 

 In this paper aim of traffic sign detections is to seek out the position and size 

of the traffic check in natural traffic sign images. Thecolor and shape are the main 

cues for the detection .Color based approaches are the dominant methods adopted 

to locate the region of interest. The precise colors of the traffic signs are sensitive to 

various factors like variation in lighting conditions, fitness of the sign, blurring 

images, fog conditions segmentation process. So as to beat these problems many 

color space are utilized in the literature. It’s observed that there's a requirement of 

detection process which may respond well on different illumination levels for 

various datasets.  

 

KEYWORDS: Binary Images, log-polar, Traffic sign detection, RGB color space, 

Pattern Matching 

 

1. INTRODUCTION 
 
In order to unravel the concerns over road and transportation safety, automatic traffic sign 

detection (TSD) system has been introduced. An automatic TSD system can detect and 

recognize traffic signs from and within images captured by cameras or imaging sensors 

[1]. In adverse traffic conditions, the driving force might not notice traffic signs, which 

can cause accidents. In such scenarios, the TSD system comes into action. The most 

objective of the research on TSD is to enhance the robustness and efficiency of the TSD 

system. To develop an automatic TSD system may be a tedious job given the continual 

changes within the environment and lighting conditions. Among the opposite issues that 

also got to be addressed is partial obscuring, multiple traffic signs appearing at one time, 

and blurring and fading of traffic signs, which may also create problem for the detection 

purpose. For applying the TSDR system in real-time environment, a quick algorithm is 

required. Also as handling these issues, a recognition system should also avoid erroneous 

recognition of nonsigns. TSD have attracted an excellent deal of attention over the past 

few years. During this techniques plan to make drivers conscious of incoming traffic 

signs on the road and warn them against possible dangers and troubles. Road and traffic 

signs considered during this thesis are people who use a visual/symbolic language about 

the road(s) ahead which will be interpreted by drivers.  
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A road and traffic sign recognition system could in theory be developed as a part of an 

Intelligent Transport Systems (ITS) that continuously monitors the driving force, the 

vehicle, and therefore the road so as, for instance, to tell the driving force in time about 

upcoming decision points regarding navigation and potentially risky traffic situations. It’s 

supported taking images moving vehicle and invoking color segmentation, shape 

recognition, and classification to detect the signs in these images. 

 

2. REVIEW OF LITERATURE 

 

 Since the TSD system is vital and has great application potential, a huge amount of 

research has been published. The standard traffic sign detection and shape detection task 

usually consists of two components: traffic sign detection and classification. There are 

many various methods for traffic sign detection. Due to the actual color and shape of the 

signs, tons of color segmentation approaches are adopted [5]. These methods usually 

convert the RGB space to other color spaces to scale back the sensitivity to illumination, 

then use color thresholding or color enhancement to extract regions of interest. For 

instance [6] proposed CPM model to detect signs then use SVM to filter background. 

Many shape-based methods like Hough Transform [7], corner detection or symmetry 

voting [8] are popular in TSD systems. Generalized Hough Transform is often wont to 

detect circle, triangle, or rectangle shapes, so this approach is additionally widely used for 

traffic sign detection. Because color segmentation and shape-based methods are sensitive 

to external factors like shadows, extreme weather or crowed scenarios, these methods are 

commonly used as a preprocessing step of TSR systems. As an example, [6] use color 

segmentation to locate the signs roughly then rule out the false candidates by the form 

information.  

Robust and reliable traffic sign detection is important to bring autonomous vehicles onto 

our roads. Therefore, re- searchers are heavily focused on designing traffic sign detection 

and recognition algorithms. Initially, fully hand- crafted methods dominated the traffic 

sign literature [1, 4].The main mechanisms in these methods are often divided into two 

main blocks. First block is predicated on extracting descriptive information, which may 

be within the sort of a feature, a descriptor, or the other representation. Second block is 

predicated on assessing the similarity/dissimilarity between extracted representations and 

predefined representations like templates to work out the category of a traffic sign. Albeit 

these handcrafted methods can cause high detection or recognition performance in small 

scale datasets like RUG [1], state-of- the-art methods were dominated by a good range of 

machine learning methods in additional recent datasets [2, 6]. The machine learning 

techniques that cause state-of-the- art performances in these studies include AdaBoost, 
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neural networks, support vector machines, linear discriminant analysis, subspace analysis, 

ensemble classifiers, slow feature analysis, kd-trees, and random forests. Aforementioned 

studies mainly utilize machine learning techniques to find out the correspondence 

between handcrafted features/descriptors and traffic sign classes. However, 

Convolutional neural networks (CNNs).TSD has attracted an excellent deal of attention 

over the past few years. TSD techniques plan to make drivers conscious of incoming 

traffic signs on the road and warn them against possible dangers and troubles. During this 

thesis, we describe three different stages. After establishing this gaze area in every image 

sequence, we perform sign detection supported Histograms of Oriented Gradients (HOG) 

features additionally to a Support Vector Machine (SVM) classifier. Subsequent stage 

consists of recognizing the precise sort of detected road sign candidates which is 

performed by combining color information inside a reliable feature matching technique.  

3: PROPOSED TECHNIQUES: TSD-BILP 

Traffic signs are having distinguishable color and unique shapes. Hence both color and 

shape cues are utilized within the proposed method for the detection of traffic signs. 

Firstly segmentation step incorporates multiple thresholding on observed environment 

.this inevitably reduces the search space by ensuring the precise shape of the thing. Log-

polar transformed shapes detection is formed supported the obtained correlation valued. 

The entire figure1. 
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Figure 1: Block diagram of the proposed traffic 

 

 

3.1 ENVIRONMENT SELECTION

In world, traffic signs are susceptible to unstructured environment. Also, an outsized 

variation in traffic sign appearances are often observed in day and night environment. 

Hence, distinct segmentation st

system comprises a completely unique environment selection technique to differentiate 

photonic vision from night environment.

 3.2 IMAGE SEGMENTATION 

Once the environment selection process is 

Color space thresholding is one among the common approaches wont to identify the color 

regions. The color space selection is that the vital step during this technique. Color 

distribution over the chosen space gives

to realize best results. The RGB color space is one among the common color space wont 

to store the captured images. 

 

 

 

Figure 2: Traffic signs in red angle plane.

 

For an easy segmentation RGB is that the most suitable option with none transformation. 

However, effect of change in illumination and correlation between the color components, 

makes it difficult to seek out the right threshold values. One possible solution

Figure 1: Block diagram of the proposed traffic sign detection system. 

3.1 ENVIRONMENT SELECTION 

n world, traffic signs are susceptible to unstructured environment. Also, an outsized 

variation in traffic sign appearances are often observed in day and night environment. 

Hence, distinct segmentation step is required to get flawless detection. The proposed 

system comprises a completely unique environment selection technique to differentiate 

photonic vision from night environment. 

3.2 IMAGE SEGMENTATION  

nce the environment selection process is completed. ROI segmentation is initiated. 

Color space thresholding is one among the common approaches wont to identify the color 

regions. The color space selection is that the vital step during this technique. Color 

distribution over the chosen space gives the thought of required threshold. Set empirically 

to realize best results. The RGB color space is one among the common color space wont 

 

Figure 2: Traffic signs in red angle plane. 

For an easy segmentation RGB is that the most suitable option with none transformation. 

However, effect of change in illumination and correlation between the color components, 

makes it difficult to seek out the right threshold values. One possible solution 

n world, traffic signs are susceptible to unstructured environment. Also, an outsized 

variation in traffic sign appearances are often observed in day and night environment. 

ep is required to get flawless detection. The proposed 

system comprises a completely unique environment selection technique to differentiate 

completed. ROI segmentation is initiated. 

Color space thresholding is one among the common approaches wont to identify the color 

regions. The color space selection is that the vital step during this technique. Color 

the thought of required threshold. Set empirically 

to realize best results. The RGB color space is one among the common color space wont 

For an easy segmentation RGB is that the most suitable option with none transformation. 

However, effect of change in illumination and correlation between the color components, 

 is to use 
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normalized green and blue components with reference to sum of all three color 

components. During this way, change in illumination is often compensated. However to 

further amplify the pixel values. Intensity value of every pixel intensities. This is often 

referred as angle planes and is described by equations. (1) - (3)  

Angle (R) = R/(R) 2+ (G) 2+ (B) 2…………………………………………… (1) 

Angle (G) = R/(R) 2+ (G) 2+ (B) 2…………………………………………… (2) 

Angle (B) = R/(R) 2+ (G) 2+ (B) 2…………………………………………… (3) 

Equations 1-3 indicated the new color components generated from original RGB image. 

Where Angle(R) 2+ Angle (G) 2+ Angle (B) 2=1. Figure 2 it's observed that red color is 

enhanced regardless of change in illumination. It’s noted that the red color rim and 

therefore the truck pictogram are highlighted using red-angle plane. The resultant 

transformation is straightforward as compared to HSV/HIS transformation. 3.3 Shape 

Detection it's a traffic sign extraction stage where the form of the traffic sign is assessed 

effectively on the idea of reference shapes. The method is initiated by grouping connected 

components (called blobs) of the resulting binary image from segmentation stage. These 

blobs of various sizes are scanned and analyzed. The amount of candidate is reduced by 

analyzing several parameters of the blobs. These parameters are empirically derived 

supported the observed characteristics of the road scene and are given in table 1.  

Table 1: Different parameter values in terms of pixels 

Parameter Minimum Maximum 

Height 16 128 

Width 16 128 

Area 250 More than 250 

Aspect ratio 0.5 2.1 

 

Figure 3 shows that, the form of the traffic sign is represented by region and solid white 

within the binary images of day and night respectively, which represents the inner region 

of the traffic sign .Therefore, retaining on-red regions of traffic symbols after multiple 

threshold ensures the robustness to the variation of contrast and luminosity during day 

and night. From resulting day binary images. The traffic sign with white rim is extracted 

(sub image1) and interior region is crammed with white pixels (sub image2). An 

exclusive-OR OPERATION is performed (binary patch=sub image 1 EX-OR sub image 

2) to urge the binary patches of the traffic signs. The resultant binary images are shown in 

figure 3.for night binary images direct white pixels are extracted.  
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Figure 3: Process of shape extraction of binary patch for day time images.

Figure 4: Binary Image at several threshold levels of the red angle plane

 In order to form the detection invariant to object rotation. 

transformation of the inner region. Log

utilized in computer vision for its rotation of visual information from retina to the visual 

area of primates. It is easy to represent any point (xi, yi) 

log-polar plane. Allow us to consider the complex retinal and cortical planes, represented 

by the variables x+jy and ϼ+respectively. The complex log

by: Where, (x0, y0) is that the center pixe

and therefore the position within the log

Figure 3: Process of shape extraction of binary patch for day time images.

Figure 4: Binary Image at several threshold levels of the red angle plane 

In order to form the detection invariant to object rotation. We’ve used log

transformation of the inner region. Log-polar transformation may be a well-known tool 

utilized in computer vision for its rotation of visual information from retina to the visual 

area of primates. It is easy to represent any point (xi, yi) of the image in terms of cortical 

polar plane. Allow us to consider the complex retinal and cortical planes, represented 

ϼ+respectively. The complex log-polar transformation is given 

by: Where, (x0, y0) is that the center pixel of the plane and (ϼ ,ᶿ) denotes the log

and therefore the position within the log-polar coordinates.  

 

Figure 3: Process of shape extraction of binary patch for day time images. 
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) denotes the log-radius 
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Figure 5: (a) Log-polar mapping and (b) Log

4. EXPERIMENTAL RESULTS 

The performance of the developed al

different weather and multiple illumination levels. The accuracy of detection is evaluated 

using recall, precision and Fmeasure as given below 
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The performance of the proposed approach, the comparison is formed with different 

recently reported work as shown in table. 

window .voting system with learned gradient of color CVG .graph based detection GBD. 

HIS based segmentation and Hu moment features (HIS+Hu).NNS with HOG features 

(NN+HOG) and mean shift based algorithm are used for the comparison.Thses results are 

reported in and therefore the comparison is formed supported recall precision and 

Fmeasure. It’s noted that the tactic window

95.59% and minimum precision rate of 49.58%.which reduces the Fmeasure. The 

precision rate of proposed method is 97.03% and leads to better Fmeasure rate. Thought 

the proposed algorithm has been evaluated on both day and night images. Thus from the 

Table we remark that the performance of the proposed system is satisfactory.

 

Approaches Recall (%)

Window-HOG 95.59 

CVS 79.01 

GBD 87.83 

HIS+Hu 91.09 

MEAN SHIFT 90.50 

Proposed 92.99 

 90.14 
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EXPERIMENTAL RESULTS  

The performance of the developed algorithm is evaluated on huge dataset acquired under 

different weather and multiple illumination levels. The accuracy of detection is evaluated 

using recall, precision and Fmeasure as given below  
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The performance of the proposed approach, the comparison is formed with different 

recently reported work as shown in table. The varied methods like. HOG feature with 

window .voting system with learned gradient of color CVG .graph based detection GBD. 

ased segmentation and Hu moment features (HIS+Hu).NNS with HOG features 

(NN+HOG) and mean shift based algorithm are used for the comparison.Thses results are 

reported in and therefore the comparison is formed supported recall precision and 

oted that the tactic window-HOG achieved the very best recall rated of 

95.59% and minimum precision rate of 49.58%.which reduces the Fmeasure. The 

precision rate of proposed method is 97.03% and leads to better Fmeasure rate. Thought 

has been evaluated on both day and night images. Thus from the 

Table we remark that the performance of the proposed system is satisfactory. 

Recall (%) Precision (%) Fmeasure (%) 

 49.58 65.17 

 63.82 70.70 

 89.60 88.74 

 90.14 90.60 

 91.56 90.96 

 94.04 93.51 

 97.03 93.38 
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The performance of the proposed approach, the comparison is formed with different 

HOG feature with 

window .voting system with learned gradient of color CVG .graph based detection GBD. 

ased segmentation and Hu moment features (HIS+Hu).NNS with HOG features 

(NN+HOG) and mean shift based algorithm are used for the comparison.Thses results are 

reported in and therefore the comparison is formed supported recall precision and 

HOG achieved the very best recall rated of 

95.59% and minimum precision rate of 49.58%.which reduces the Fmeasure. The 

precision rate of proposed method is 97.03% and leads to better Fmeasure rate. Thought 

has been evaluated on both day and night images. Thus from the 
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Table 2: Comparison of varied detection approaches. 

 

 

5. CONCLUSION 

Multiple thresholding segmentation and log-polar detection methodology for traffic sign 

detection has been presented alongside the results to validate an equivalent. The 

developed system effectively works for both day and night illuminations. Thecolor 

information in RGB color space effectively minimizes the amount of false positive cases. 

Two stage detection systems are proposed: within the first stage, segmentation is 

performed supported the color information. Adaptive thresholds using mean and variance 

helps to beat vandalism problems by reducing uneven distribution of pixel intensities.in 

addition, global mean is insensitive to small variations within the illumination. Within the 

second stage. The form of the ROI provided within the first stage is assessed. The log-

polar template and achieved promising results for various unfavorable conditions.  
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