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Abstract—Automatic recognition of road traffic signs is a 

very interesting and significant problem. It has important 

practical applications such as the maintenance and 

rehabilitation of transportation infrastructure, and advanced 

driver assistance system.  For example, the detection, 

recognition, and automatic identification of traffic signs 

allow one to collect and analyze information to evaluate the 

state of transportation infrastructure. Such automatic 

systems make them ideal for car drivers by informing them 

about potential dangers especially at high car speed since the 

driver's field of view decreases from 100° to 30° when the 

car's speed is increased from 40 km/h to 130 km/h. Thus the 

speed limit detection is important. In this project we use 

image processing to identify the speed limit boards and 

inform the driver about the speed limit. This system 

continuously acquires the image of signal boards and 

analyses the image to find the allowed speed limit by 

comparing the obtained images with a predefined base and 

produces the output through the speakers alerting the 

driver. 

Keywords—Driver’s assistance, Speed-limit road sign, Real 

time sign detection, Hough transform, SSIM. 

I. INTRODUCTION  

 Road safety is a major issue in our 

country and road accidents are the major cause of death, 

injury and property loss every year. Report by the ministry 

of road transport and highways said that about 1.47lakh 

people died on road in 4.64lakh accidents reported during 

2017. The percentages of death due to road accidents were 

even higher in 2016. The major cause of road accident in 

India are over speeding, drunken driving, violation of 

traffic lights and signs, avoiding safety gears like seat 

belts and helmets, non-adherence to lane driving and 

overtaking in a wrong manner, distraction to drivers. As 

per the Fatality Analysis Reporting System, 1.25 million 

peoples are the victims of road accidents[1]. 

 Most of the fatal accidents are caused 

due to over speeding. Increase in speed multiplies the risk 

of accident and severity of injury during the accident. 

Faster vehicles are more prone to accident than the slower 

ones and the severity of accident will also be more in case 

of faster vehicles. As the speed increases the risk of 

accidents also increases. This is because at high speed the 

vehicle needs greater distance to stop i.e.; braking 

distance. A slower vehicle comes to halt immediately 

while faster one takes long way to stop and also skids a 

long distance due to law of motion. A vehicle moving on 

high speed will have greater impact during the crash and 

hence will cause more injuries. The ability to judge the 

forthcoming events also gets reduced while driving at 

faster speed which causes error in judgment and finally a 

crash. To avoid accidents due to over speeding, in major 

cities, accident prone areas and in special areas such as 

schools, hospitals etc speed limit is defined. Following 

these defined speed limit helps to decrease the number of 

accidents. Speed limit plays a very relevant role in road 

safety. Abiding speed limits ensures the safety of both 

pedestrians and drivers[2].  

 

 In India speed limits vary by state and 

vehicle type. All speed limits are in km/h. The commonly 

available speed limits are 20,30,40,50,60,70,80 and 90. 

Speed limit of 5, 110 are also available. The speed limit 

boards are usually have a red circle with speed limit 

printed in black letters. In this project the speed limit 

board is identified and the value of speed is obtained and 

is announced to alert the driver. This system checks the 

 

Fig.1. Common Speed Limit Sign Boards used in India 
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road in front of the vehicle, detects speed limit signs and 

provide a support to the driver. In a real time detection 

and classification system, there are few problems. The 

first problem is the difficulty in capturing an image from a 

vehicle going with varying speed. The lightning 

conditions affect the visibility and finally the system must 

be efficient enough to obtain reliable results[3]. 

 The use of machine learning algorithm 

reduces the need of human involvement in data extraction, 

examination, analysis and identification. However human 

capability to decide and understand the situation cannot be 

fully denied, since the system’s designer decides how the 

information, conditions needs to be handled. Speed limit 

sign tracing and identification is the primary objectives of 

this research. The ability to automatically detect and 

recognize speed limit signs is very important to such a 

system. The main purpose of this system is to gather 

information for the driver and to assist the driver thus 

ensuring a safe drive. The system would advise the driver 

to maintain the speed of the vehicle within the restricted 

speed limit. This will help to reduce the number of traffic 

accidents caused by over-speeding. The prime aim of this 

system is to improve the road  safety and driving-comfort. 

The objective of this paper is to identify a traffic speed 

limit sign from a live camera and to find the speed limit to 

assist the driver[4]. 

II. RELATED WORKS 

Speed control is a major problem and accidents 

due to over speeding are increasing day by day. The speed 

limit boards are conventional method to alert the driver 

about the speed allowed in certain roads. But as the speed 

of the vehicle increases the driver gives less attention to 

these boards. It is found that the angles of view 100 to 30 

degrees when speed increases and this problem got into 

the attention many innovators are many systems were 

developed in the past. The history of sign recognition 

system is not very old. Significant advances in the area of 

Driver’s assistant system was made in late 1980's and 

1990's after that numerous projects were developed. The 

intention was to explore diverse computer vision 

techniques for the detection of objects in outside 

environment. Many researches were made in this field and 

tremendous amount of work was being done to achieve 

the same result but through alternative approaches. 

Different computer vision methods were proposed for sign 

detection and recognition involving color segmentation, 

edge analysis, various forms of template matching, 

classification based on the neural networks and many 

others [5]. Identification of road signs is carried out 

through detection and recognition. Color based and shape 

based sign recognition are used to extract the region of 

interest. Shape based recognition has more limitations. 

Color based approach [6], allow the detection and 

recognition of the tilted, images as well but its increased 

computational time is another issue. Hence it is not 

preferable for real time applications. Most of the systems 

use GPS for finding the speed of the vehicle and notify the 

driver about the speed of the vehicle but no information 

about speed limit is provided.  Another method in speed 

limit detection is color based approach and the recognition 

is carried out using Optical Character Recognition (OCR) 

based template matching technique. Torresen et al. [7] 

proposed an approach for detecting Norwegian speed limit 

signs. It consists of three major steps: Color-based 

filtering, locating sign(s) in an image and detection of 

numbers on the sign. The system was applied on 198 

images and the recognition rate was about 91%. Wu and 

Tsai [8] presented an algorithm for detecting speed limit 

signs from video imaging to support real-time road 

inventory data collection operations. The algorithm 

consisted of color segmentation n based on locally 

adaptive thresholding extraction of regions of interest 

using a depth-first-search algorithm, followed by speed 

limit sign detection and speed limit number extraction by 

means of optical character recognition and 2D correlation. 

The algorithm produced 3% false negatives and 0% false 

positives (97% recognition rate) out of 123 images 

containing speed limit signs. Liu and Maruya [9] 

developed two approaches to enhance traffic sign 

recognition system. One concerns adaptive procedures for 

image processing while the other concerns auto exposure 

control of onboard vehicle cameras. 

III. PROPOSED SYSTEM 

 The proposed system consists of a 

raspberry pi, a pi camera mounted on top of the front 

mirror of the vehicle, a monitor and a speaker. The 

structural block diagram of the proposed system is shown 

in image*. The pi cam mounted on the car records video 

of the road in front and feeds it to the raspberry pi. The 

raspberry pi processes the video frame by frame and 

continuously checks for speed limit sign boards. Once a 

sign board is detected it crops the board and analyses it for 

digits. The digits are cropped out by using morphological 

operations and identifying the contours. The cropped out 

parts are compared with the predefined data-set and the 

structural similarity index of the digits with data-set is 

computed. The data-set value with highest similarity index 

is chosen as the value. 

 
Fig.2. Block Diagram of  the Proposed System 

 

 The functional block diagram of the 

proposed system is shown in figure*. The functional block 

diagram consists of the following steps: video capturing, 

frame selection, preprocessing, thresholding, 
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segmentation, morphological operations, feature 

extraction, image to text conversion, displaying output. 

A. Video Capturing 

The real time video is captured by using a pi 

camera mounted on the front view of the camera. This 

position of camera provides wider angle of view to the 

camera with lesser obstruction. The camera continuously 

captures the video and feeds this to the raspberry pi 

module for analysis.  

B. Frame Conversion 

Raspberry pi on receiving the video from the pi 

camera, it converts the video into each frame. The system 

then relies on this frame for entire identification, 

recognition and computation of the speed.  

 
Fig.3. Functional Block Diagram 

 

 
 

Fig.4. Video Capturing using Camera 

 

C. Preprocessing 

Preprocessing is the primary process of 

eliminating the noise from each frame. Preprocessing the 

image helps to remove or suppress the unwanted noise 

and enhances the image features for further processing.  

 

 
 

Fig.5. Frame captured   

 

D. Segmentation 

Image segmentation is the process of separating a 

digital image into different segments. Segmentation is 

used to simplify or change the representation of an image 

into small area that has more meaningful information. 

Segmentation makes the picture easier to analyze. Image 

segmentation is most commonly used to find objects and 

boundaries in an image. Image segmentation is done in 

such a way that the pixels within a segment share a 

common characteristic or feature. Thresholding is done to 

improve the effectiveness of segmentation. Thresholding 

is a method of image segmentation. Thresholding can be 

used to create binary images from gray scale image. Gray 

scale image eliminates errors in many cases. In this 

project we use both color based segmentation and 

geometrical segmentation. The speed limit boards usually 

have a red circular outline with black letters in it. Using 

this feature of the board for segmentation, the red color is 

found out by using HSV values and the circle shape is 

found out by using Hough transform. Both these are used 

together to find out position of mask. That provides the 

location of the board. For better extraction of board and 

efficient analysis, Hough transform is used on HSV 

extracted image. Circular Hough transform is used to 

identify circles. To reduce wrong detections Hough 

transform is applied on the output image of first. 2D speed 

limit traffic sign board is considered for the segmentation 

[10].  

1) Hough transform 

The Hough transform is a technique used for 

attribute analysis. It is very useful in identifying shapes 

and other features. It is used for feature extraction. It is 

used commonly in image analysis, computer vision, and 

https://en.wikipedia.org/wiki/Digital_image
https://en.wikipedia.org/wiki/Boundary_tracing
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digital image processing. The purpose of the technique is 

to find imperfect instances of objects within a certain class 

of shapes by a voting procedure. This voting procedure is 

carried out in a parameter space, from which object 

candidates are obtained as local maxima in a so-called 

accumulator space that is explicitly constructed by the 

algorithm for computing the Hough transform. In this 

project the Hough transform is used to identify circular 

board.  

 
 

Fig.6. Output Obtained after using Hough Transform 

E. Morphological Operations 

Morphological operations are a set of non linear 

operations used to change some features of the image with 

respect to nearby pixels. The common morphological 

operations are opening, closing, dilation, erosion etc. In 

this project morphological opening is used for extracting 

digits from the board. The thresholded gray scale of the 

board is subjected to morphological opening. This helps to 

remove irregularities in the digits. 

 

 

Fig.7. Board cropped out from the Frame 

 

 

Fig.8. Output obtained after Morphological Operation 

F. Feature Extraction 

It simply means the abstraction of required 

relevant information from the image. In this project, to 

extract the digits the contours are found out. The 

identified contour with reasonable size as digits is 

considered as digits and is plotted. The image with plotted 

contours is shown in image. 

 

 

Fig.9. Contours Identified 

 

 Now the location digits are obtained and the 

digits are cropped out. These are then compared with the 

data set to find out the value of corresponding digits. Data 

set is a set of information regarding the digits collected at 

various exposures and angles. They are compared with the 

extracted digits. The structural similarity index between 

the digits extracted from the image and the data set is 

calculated. After the entire iterations the data set with 

highest similarity index is considered as the value of the 

digit and thus the speed value is obtained. 

 

             
(a)            (b) 

Fig.10. Extracted Digits 

G. Image to text conversion  

The value of the speed found out is added to the 

frame and the frame is displayed to the driver via monitor 

and a speaker is used to announce the detected speed to 

the driver. 

 

 

Fig.11. Frame with Speed Value  

IV. RESULTS AND DISCUSSION 

 

The proposed system works on the video 

received from the camera and processes this video to find 
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the speed limit on the road through which the vehicle is 

travelling. The video is processed per frame and the frame 

with speed limit is detected and the value of speed is 

identified. The system is checked for different videos. The 

frame at a reasonable distance is identified and the speed 

is found out. The detected speed is output as audio 

through a speaker to alter the driver as well as through a 

monitor.  

 Dataset is captured from the National Highway  

Trivandrum, India. Five videos of 4000 frames each. 

Speed limit of 30 , 40 and 60. 60% of frames containing 

traffic sign boards and 40% frames doesn’t contain sign 

boards.  

Algorithm Accuracy 

Sign Board Detection 98% 

Speed Limit Recognition 96% 

 

Table 1: Performance Measures 

 

 

Fig.12. Output Obtained from Each Step 

 

V CONCLUSION AND FUTURE SCOPE 

 

Speed on the roads should be controlled to avoid 

accidents. There are many rules implemented to reduce 

such accidents. Here , a new algorithm is proposed to 

support drivers  for finding the speed limit restrictions. 

This algorithm is based on computer vision and proposed 

to implement in dash board cameras. The algorithm is 

developed in Python and OpenCV and implemented in 

Raspberry Pi with real time dataset. 
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