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Abstract 

This paper is mainly focused for Traffic Sign Detection systems have been placed on Indian traffic signs. We introduce a large 

expansion to the available LISA-TS (Laboratory for Intelligent and Safe Automobiles-Traffic Sign) traffic sign data set on high-

definition-quality footage. The extension is made with testing of traffic sign detection systems in mind, providing videos of how 

the traffic sign passes. In this work, CLAHE, Haar feature methods are applied and show the performance of traffic signs. Our 

goal is to provide pure detection on the given sign boundary and it concentrate the Indian speed limit sign.       

Keywords: LISA-TS, CLAHE 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

Developing an automated driver guidance system is very important in the context of Indian road conditions. A driver finds it 

difficult to control the vehicle due to sudden pot holes or bumps or sudden turns where the road signs are not very prominent or 

missing most of the times. Suppose if there is a system with integrated motion camera and an integratedonboard computer with 

the vehicle, a simple driver guidance system based on frame by frame analysis of the motion frames can be developed and there 

by generate the alarm signals accordingly. So that the driving can be made quiteeasier.Road Image analysis is very important 

aspect for automated driver support system. Real-time qualitative road data analysis is the cornerstone for any modern transport 

system. So far, most of the analysis is done manually and the use of image processing techniques for qualitative analysis is still at 

its early stage. In this paper description about novel image processing algorithms together with the results is given, which assign 

a qualitative description to a road scene. The qualitative description of a road scene can be used for controlling road lights and 

putting hazard signals on the road. Road safety is always a problem everywhere, especially in developed countries like US, Japan 

etc. Automated cruise control systems are a potential area of research in these countries. Ultimate aim of such Intelligent 

Transport Systems (ITS) is to realize fully autonomous vehicle [1]–[3]. Many systems have been proposed and implemented to 

achieve different features of the ITS. An important field in IT’S is driver assistance systems (DAS). Electronic driver assistance 

systems are used in vehicles to alert driver about the road signs ahead. Computer vision based methods, which have the 

advantage of high resolution, can be employed to detect road borders and obstacles, and recognize road signs. As the speed of 

vehicle increases the manual monitoring of road signs become difficult. A vision based road sign detection and recognition 

system is thus desirable to catch the attention of a driver to avoid traffic hazards. Automatic recognition of traffic signs is 

therefore important for automated driving or driver assistance systems. The problem of traffic sign recognition has some 

beneficial characteristics. First, the design of traffic signs is unique, thus, object variations are small. Further, sign colorsoften 

contrast very well against the environment. Moreover, signsare rigidly positioned relative to the environment, often set up in 

clear sight to the driver. The traffic sign detection algorithms are commonly on shape and colour of the traffic signs. Shape based 

methods detect the signs using a setoff predefined templates and hence is sensitive to total or partial occlusion and target 

rotation. Colour based methods detect signs in a scene using the pixel intensity in RGB or HSI colour spaces. HSI is the 

mostcommonly used colour space since itgives different pieces of information in every component.HSI colour space has the 

added advantage that it is invariantto brightness and shadows. More over HSI colour space issuitable to extract colour features 

against tough conditions likeadverse climate and damaged road signs. This paper describesa general framework for the detection 

and classification oftraffic signs from image sequences using colour information.Colour based segmentation techniques are 

employed for trafficsign segmentation. Red, blue, yellow and white colours are themost commonly used signs in road traffic. 
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 Difficulties 

Due to the complex environment of the roads andthe scenes around them, the detection andrecognition of road and traffic signs 

may face many difficulties such as: 

1) The color of the sign fades with time as a result of long exposure to sun light, and the reactionof the paint with the air . 

2) The visibility is affected by weather conditions such as fog, rain, clouds and snow. Otherparameters like local light 

variations (thedirection of the light, the strength of the light depending on the time of the day and theseason), and the 

shadows generated by other objects can also affect visibility. 

3) The color information is very sensitive to thevariations of the light conditions such asshadows, clouds, and the sun. It canbe 

affected by the illuminantcolor (daylight), illumination geometry, and viewing geometry. 

4) The presence of objects similar in color and orshapes to the road signs in the scene underconsideration, like buildings, or 

vehicles. 

5) Signs may be found disoriented, damaged orocculted. 

6) If the image is acquired from a moving car, then it is often suffers from motion blur and carvibration . 

7) The presence of obstacles in the scene, like trees, buildings, vehicles and pedestrians. 

8) Another drawback is the absence of a standard database for evaluation of the existing classification methods. 

II. EXISTING SYSTEM 

We evaluate two state-of-the-art detection methods on traffic sign detection: Integral Channel Features and Aggregate Channel 

Features. Both are adapted from pedestrian detection and the first has previously been used for traffic sign detection with 

greatsuccess. Our implementation takes its starting point in theMatlab code of Piotr Dollar’sComputer Vision Matlab Toolbox, 

with the settings based on his as well. We also discussimage pre-processing, as we find that color normalization isabsolutely 

crucial for good detection performance.Some systems may incorporate just asubset of the blocks shown, but we have included all 

to give thereader an understanding of the full process. In this paper, wefocus on capturing (via the data set capture), pre-

processing, feature extraction, and detection. Tracking is not part of the experiments presented here.In existing system ,AHE 

method is used for Image Pre-processing.Pre-processing output is given as a input for ROI selection.They cannot detect shape 

features, it only based on color and ROI based detection.Thenfeature extractionis performed only based on color.In existing 

system LISA-TS traffic sign data set is used.It could not find the different lighting and weather images, only support for clear 

images. 

 
Fig. 1: 

 Integral Channel Features 

Integral Channel Features (ICF, sometimes also abbreviatedasChnFtrs) was first presented by Piotr Dollar for pedestrian 

detection , and recently toachieve near-perfect detection on GTSD. In this paper, we putthis algorithm to the test on US traffic 

signs.The method has two key ingredients: Features computed over 10 different “channels” of the image, and detection using a 

boosted decision forest. First, the input image is split into 10 channels. The channels used are the three LUV color channels, one 

for unoriented gradient magnitude, and six for gradients in varying directions. For each of these channels,first-order Haar-like 

features are computed. This is simply the difference of the sum of two different rectangular image regions. While higher-order 

features are a possibility, the gain from those is very low. Feature computation is speed up by usingthe integral image of each 

channel, C, defined as 

CCj(x, y) = _x_≤x,y_≤yCj(x_, y_), j = 1, . . , D (1) 

Where Dis the number of channels. In [1], detectors for each sign are trained for various skewed aspect ratios, to accountfor non-

orthogonal viewing angles. We found only negligibleperformance gains from this and thus do not have that as part ofour 

training.After the features are computed, an AdaBoost classifier islearned with depth-2 decision trees as weak learners. 

Thisclassifier is then run on a sliding window on the input image. 

 Aggregate Channel Features 

In 2014, Dollaret al. published an enhanced version of ICF,called Aggregate Channel Features(ACF).Ostensibly,ACFwas 

introduced as a faster alternative to ICF, but in somecases it shows better detection performance as well. The basicprinciple 

about computing features across channels is the sameas ICF, and indeed the same channels are used. The Haar-likefeatures are 

replaced with an even simpler scheme: summing up blocks of pixels at various scales. This is obviously faster than computing 
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the already simple Haar features, but as we shall see provides similar and sometimes even better detection. The boosted decision 

forest is preserved as the classifier of choice. 

III. PROPOSED WORK 

 Image: 

An image is an array, or a matrix, of square pixels (picture elements) arranged in columns and rows. 

 Image processing: 

It is an analysis of a picture using techniques that can identify shades, colors and relationships that cannot be perceived by the 

human eye.It is used to solve identification problems.Currently CLAHE and Haarfeautresare used. Image processing is 

processing of images using mathematical operations by using any form of signalprocessing for which the input is an image, a 

series of images, or a video, such as a photograph or video frame.the output of image processing may be either an image or a set 

of characteristics or parameters related to the image. Most image-processing techniques involve treating the image as a two-

dimensional signal and applying standard signal-processing techniques to it. Images are also processed as three-

dimensional signals where the third-dimension being time or the z-axis.Image processing usually refers to digital image 

processing, butopticaland analog image processing also are possible. This article is about general techniques that apply to all of 

them. The acquisition (the learning or developing of a skill, habit, or quality) of images (producing the input image in the first 

place) is referred to as imaging. 

IV. WORKING 

Traffic sign detection has become an important topic of attention, not only for researchers in intelligent vehicles and driver 

assistance areas but also those active in the machine vision area. Traffic Sign Recognition (TSR) generally consists of two layers, 

detection and classification.To achieve a fully functional TSR system.The temporal grouping of detections may also have a 

positive impact on the classification, since more than one image can be used to determine the sign type.The field was split in 

model-based and learning-based approaches, but recently the learning-based methods have taken over completely in defining the 

state-of-the-art. 

Select  an input image and then it is given to the Image Pre-processing.In Image pre-processing,CLAHE is used to enhance the 

color of the image.Afterwards pre-processing takes place,thenROI selection is based  on pixels of the image.ThenFeature 

extraction is performed on the color and shape of the image.Based on the feature extraction result, Detection process is 

done.Finally the detected image is compare with data sets then the notification is showed on the display to the user.  

 Methodologies 

 Image Pre-Processing: 

We use contrast-limited adaptive histogram equalization(CLAHE) to normalize colors in the input images. It is atype of 

histogram equalization which works on tiles in the image ,in order to reduce the excessive contrast and noise that may arise from 

ordinary histogram equalization. Ordinary histogramequalization is done by mapping pixels to a different value based on the 

cumulative distribution function (CDF) of pixel values in the image. Adaptive Histogram Equalization (AHE),which is slightly 

simpler than CLAHE, works by performing this transformation for each pixel only by considering the CDFof pixels nearby—a 

tile. This means that contrast is locallyenhanced. 

 
Fig. 2: (i)Selected image 

 CLAHE: 

Contrast Limited Adaptive Histogram Equalisation (CLAHE) algorithm separates images into contextual regions and histogram 

equalisation is applied to each.  This evens out the used grey values and brings out hidden features in the image.In contrast 

limited histogram equalization (CLHE), the histogram is cut at some threshold and then equalization is applied.ContrastLimited 
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Adaptive Histogram Equalization for Images in Color Space.Contrast limited adaptive histogram equalization (CLAHE) is an 

adaptive contrast histogram equalization method, where the contrast of an image is enhanced by applying CLAHE on small data 

regions called tiles rather than the entire image. 

 
Fig. 3: CLAHE process 

The resulting neighbouring tiles are then stitched back seamlessly using bilinear interpolation. The contrast in the 

homogeneous region can be limited so that noise amplification can be avoided.In this method, the image which is read in RGB 

space is converted into the color space with a luminance (Y) and two chrominance components (Cb, Cr) by using the relation 

given in Equation.It is advantageous not to discard the part of the histogram that exceeds the clip limit but to redistribute it 

equally among all histogram bins. 

 
Fig. 4: Threshold frequency 

The redistribution will push some bins over the clip limit again (region shaded green in the figure), resulting in an effective 

clip limit that is larger than the prescribed limit and the exact value of which depends on the image. If this is undesirable, the 

redistribution procedure can be repeated recursively until the excess is negligible. 

 
Fig. 5: Image Pre-processing using CLAHE 

 ROI Selection 

Pre-Processing output is given as a input for ROI Selection.Afterwards, some pre-processing takes place, usually color 

normalization followed by an ROI-selection if necessary.This can speed up detection by only looking in relevant parts of the 

image. Usually the ROI is hardcoded in advance, but saliency measures may also be used. 

 Feature extraction 

It is based on color and shape feature extraction. The color extraction is based on RGB and HSV.The Haar-like features are used 

for summing up blocks of pixels at various scales.  

a) Color Feature Extraction:  

1) The color histograms are used to represent the color distribution in an image.  

2) Mainly, the color histogram approach counts the number of occurrences of each unique color on a sample image.  

3) By examining the color histogram of an image, the colors existing on the image can be identified with their corresponding 

areas as the number of pixels.  

4) Histogram search characterizes an image by its color distribution. 
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Fig. 6: Roi selection based on color 

 
Fig. 7: Best & worst process 

 Haarfeature : 

1) Haar features are simple and inexpensive image features. 

2) It can be used to find all types of shapes in an image. 

3) It is based on intensity differences between rectangle based regions that share similar shapes to the Haar Wavelets. 

 
 

Fig. 8: Examples for haar features 

 
Fig. 9: Haar feature based on shape 
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V. CHARACTERISTICS OF ROAD SIGNS 

Traffic signs have been designed so that they are easily recognisable from natural and driving environment. The colour for traffic 

sign are chosen such that, it serves different purposes and is also distinguishable for the driver while driving. The signs are 

represented by fixed shapes like triangle, circle, octagon, and rectangle. The combined feature of colour and shape are used by 

driver to distinguish a traffic sign. Hence an automated system also uses the same principle of ‘the colour and shape property of 

traffic signs’. With respect to the road the traffic signs are located at well-defined locations so that the drivers can more or less 

expect the position of the sign. The road sign may contain text as a string of characters or pictogram or both to represent the 

meaning of the sign. They are characterised by using fixed text fonts and character heights. There are a number of traffic signs in 

India categorized as WARNING (40), COMPULSORY (27), REGULATORY (10) and INFORMATORY (15). This makes a 

total of 92 traffic signs all together. These signs are mainly characterized by colour and shape. Figure 1 shows the different types 

of Indian traffic sign and their description are discussed below. 

 
Fig. 10: Different category of traffic signs 

1) Warning Sign: A triangle with red coloured border and white background represents a warning sign. Different pictograms in 

black are used to represent the various warnings. These signs alert the driver with hazard ahead.  

2) Compulsory Sign: Compulsory signs uses circle with red border and white background. These signs restrict the action of 

drivers depending on the pictogram represented on the sign. Signs with a cross prohibit the driver from certain decision such 

as no left turn or no ‘U’ turn etc. Speed limit signs are also included in this category of traffic signs, with speed limit as the 

pictogram. Another exception is octagon with red background with STOP in white and blue circle with red border and cross 

represents ‘no parking sign’.  

3) Regulatory Sign: They are mandatory sign to control the action of the drivers on road. They are used to regulate the traffic 

flow and vehicles moving on road. Blue circle with white border represents a regulatory sign. While the arrows within it 

represent the movement of the vehicle on road.  

4) Information Sign: Important information like nearby hospitals, telephone booth, first aid, petrol pumps etc. come under this 

category. This information helps the driver in emergency in need. White rectangle with thick blue border and the necessary 

pictogram represents the required pictogram. Parking  information is also included in this category. 

VI. CONCLUSION 

In our analysis shows that the better detection rates for all type of traffic.This could significantly reduce the rate of accident with 

the help of traffic signs notification.To better understand the contributions of individual components in detection for different 

signs, we have run detectors using color channels and shape channels.In our conclusion is that shape is a stronger cue than color. 
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