
 

 

© 2017, This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly credited. 

National Conference on
Communication and Image
Processing (NCCIP- 2017)
3rd National Conference by TJIT, Bangalore 

International Journal of Science,
Engineering and Technology

An Open Access Journal

Traffic Sign Detection Using Adaptive Cruise 
Control  
1Mudasir Sharief, 2Rinu Thekkeyil, 3Saikat Chatterjee, 4Mithun N Reddy, 5Susmera V J 

 
 

 

 

 

 

 

 

 

INTRODUCTION 

The Adaptive Cruise Control (ACC) is an automotive 
feature that allows a vehicle's cruise control system 
to adjust the vehicle's speed to the traffic 
environment and also to design a system which is 
capable of automatically detecting traffic road 
signs. The sign which is placed at the side of roads 
to impart information to road users is known as 
road signs or traffic signs. There are four types of 
traffic signs: a) Warning; b) Prohibition; c) 
Obligation; and d) Informative. Depending on the 
form and the colour, the warning signs are 
equilateral triangles with one vertex upwards. They 
have a white background and are surrounded by a 
red border. Prohibition signs are circles with a white 
or blue background and a red border. Both warning 
signs and prohibition signs have a yellow 
background if they are located in an area where 
there are public works. To indicate obligation, the 

signs are circles with a blue background. 
Informative signs have the same colour. Finally, 
there are two exceptions: a) the yield sign, an 
inverted triangle; and the stop sign, a hexagon. To 
detect the position of the sign in the image, we 
must know the two properties i.e., colour and 
shape. The applications and the difficulty of road 
sign detection make road sign detection an 
interesting problem. In terms of applications, road 
sign detection is quite important for the road sign 
recognition problem, since it is the most important 
step for a road sign recognition system. The 
problem is the task of finding road sign in an 
arbitrary background is usually avoided by either 
manual segmentation of the input image, or by 
capturing faces against a known uniform 
background. Road sign detection is difficult due to 
three main reasons. First, there is a large 

component of non-rigidity and textural differences 
among road sign. Second, road sign detection is 
also made difficult because of additional features, 

such as dust, which can either be present or totally 
absent from a road sign. All these additional 
features increase the variability of the road sign 

Abstract 

Driving in heavy traffic and keeping a safe distance to the preceding vehicle for a high level of 
concentration. The Adaptive Cruise Control (ACC) can reduce stress for the driver by automatically 
controlling vehicle speed and maintaining a predefined minimum distance to the preceding vehicle and 
also it presents the overview of traffic road sign detection and recognition to extract the road sign from a 
natural complex image using Adaboost technique. This isn’t just convenient for the driver – he/she is also 
able to better concentrate on the traffic situation. The main objective of this paper is to design and 
construct a computer based system which can automatically detect the direction of the road sign. In this 
paper, we will demonstrate the basic idea of how to detect the area and extract it using Adaboost 
algorithm.  
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patterns that a road sign detection system should 
handle. Third, the presence of unpredictable 
imaging conditions in an unconstrained 
environment increases the difficulty of the task. A 
change in light source distribution can cause a 
significant change in the appearance of the road 
sign image.  All these things should be taken into 
consideration when designing a road sign 
detection system. An ACC vehicle consists of an 
ultrasonic sensor. An ultrasonic sensing system 
attached to the front of the vehicle is used to 
detect whether slower moving vehicles or any 
obstacles are in the ACC vehicle's path to avoid an 
accident. If a slower moving vehicle is detected, the 
ACC system will slow the vehicle down and control 
the clearance, or time gap, between the ACC 
vehicle and the forward vehicle. If the system 
detects that the forward vehicle is no longer in the 
ACC vehicle's path, the ACC system will accelerate 
the vehicle back to its set cruise control speed. This 
operation allows the ACC vehicle to autonomously 
slow down and speed up with traffic without 
intervention from the driver. The method by which 
the ACC vehicle's speed is controlled is via engine 
throttle control and limited brake operation. 

Adaptive Cruise Control  
Adaptive Cruise Control (ACC) is an automotive 
feature that allows a vehicle's cruise control system 
to adapt the vehicle's speed to the traffic 
environment and also to design a system which is 
capable of automatically detecting traffic road signs 
and also it will detect if there is any obstacle. 
 
Adaptive cruise control is also called active cruise 
control, autonomous cruise control, intelligent 
cruise control, or sonar cruise control. 
 
Signal Recognitation 
Traffic road sign detection and recognition is 
important to transport system with a robotic eyes 
or camera while driving in the road. Traffic signs 
provide drivers with very valuable information 
about the road, in order to make driving safer and 
easier. They think that traffic signs must play the 
same role for autonomous vehicles. They are 

designed to be easily recognized by human drivers 
mainly because their colour and shapes are very 
different from natural environments.  
A special algorithm called Haar cascade and 
Adaboost algorithm which described the advantage 
and features.  
HAAR Algorithm 
The Viola–Jones object detection framework is the 
first object detection framework to provide 
competitive object detection rates in real-time 
proposed in 2001 by Paul Viola and Michael Jones. 
Although it can be trained to detect a variety of 
object classes, it was motivated primarily by the 
problem of face detection. This algorithm is 
implemented in OpenCV. 
The features sought by the detection framework 
universally involve the sums of image pixels within 
rectangular areas. As such, they bear some 
resemblance to Haar basis functions, which have 
been used previously in the realm of image-based 
object detection. However, since the features used 
by Viola and Jones all rely on more than one 
rectangular area, they are generally more complex. 
The figure on the right illustrates the four different 
types of features used in the framework. The value 
of any given feature is the sum of the pixels within 
clear rectangles subtracted from the sum of the 
pixels within shaded rectangles. Rectangular 
features of this sort are primitive when compared to 
alternatives such as steerable filters. Although they 
are sensitive to vertical and horizontal features, 
their feedback is considerably coarser. 
 
Cacade classifier 
A cascade of gradually more complex classifiers 
achieves even better detection rates. The evaluation 
of the strong classifiers generated by the learning 
process can be done quickly, but it isn’t fast enough 
to run in real-time. For this reason, the strong 
classifiers are arranged in a cascade in order of 
complexity, where each successive classifier is 
trained only on those selected samples which pass 
through the preceding classifiers. If at any stage in 
the cascade a classifier rejects the sub-window 
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under inspection, no further processing is 
performed and continues on searching the next 
sub-window. The cascade therefore has the form of 
a degenerate tree. In the case of faces, the first 
classifier in the cascade – called the attentional 
operator – uses only two features to achieve a false 
negative rate of approximately 0% and a false 
positive rate of 40%.The effect of this single 
classifier is to reduce by roughly half the number of 
times the entire cascade is evaluated. 
In cascading, each stage consists of a strong 
classifier. So all the features are grouped into 
several stages where each stage has certain number 
of features. 
 

 
 
Figure 1: ACC Vehicle 
 
Experimental work done 

 
The experimental work is based on traffic sign 
database. It is a standard information database 
which contains different signs of on road traffic 
rules. There are 3 traffic signs STOP and SPEED 
LIMIT (30) and a red traffic street light that we have 
used to train and store in database. Each sign has 
its own activity which is performed accordingly 
what the signs signifies.  

 
 
 

Figure 2: Signs Used 
 

Results of Sign Detection/Tracking There are 
different action classes and we have done our 
experiments on different signs. Color Based 
Thresholding is done to detect the red portion 
around the traffic signs. In our experimental work, 
we are taking 3 different signs and they signify their 
own particular action. The results of signs stored in 
database for different signs are shown below: 
 
 
 
 



National Conference on Communication and Image Processing , Dept. of Electronics and Communication Engineering, T John Institute of 
Technology, Bangalore, Pub. By: International Journal of Sciecne, Engineering and Technology,  ISSN (O): 2348-4098 , ISSN (P): 2395-4752 

 

Table.1: Sign detection  

 
 

 

 

 
 

Figure 3: Speed limit 30 
 

Results of Sign Detection After all the signs were 
analyzed. Results of traffic sign detection are 
obtained by using color based thresholding. The 
output will be a gray scale image. We use median 
filter to filter out the noise component. Then the 
resulting image is converted into binary image. If 
the neighborhood pixels of the resulting image is 
less than 300 pixels is removed so that the small 
traces of noise in the image can be easily removed.  

Time detection as achieved for the signs are shown 
below: 

       Table.2: Sign dectection time 

Sign Detection time 
(ms) 

Stop 500 
Speed limit 600 
Traffic light 1000 

 
 Challenges faced 
Installation of operating system took more time. 
Coding was very difficult as we were beginners in 
python language. Training of sign detection was 
difficult in some angles. 
Conclusion 
Object Detection and Tracking is very important for 
any intelligent system for applications in Robotics & 
Intelligent Systems. Recognizing traffic signs poses 
various challenges as it is tedious to continuously 
monitor the screen; it leads to human boredom and 
fatigue. Hence, there is the need of an intelligent 
surveillance system that can automatically 
recognize various traffic signs and accordingly take 
precautionary steps that may avoid collisions or 
accidents to happen. In this project work, object 
detection and tracking (specifically the traffic signs) 
has been done to automate the driving system. The 
various stages for Object Detection and Tracking 
are: Color Based Thresholding, Training the system 
using Haar and LBP cascading, Crop the resulting 
image, feature extraction, classification & 
evaluation. Object detection has been done using 
color based thresholding, feature extraction has 
been done based on HOG (Histograms of Oriented 
Gradients). Classification has been done using 
Multi-SVM and Adaboost. The signals which are 
sent by the processor help the controller to take the 
required action. 
 
Results 
The vehicle follows the traffic rules stringently and 
hence avoids  traffic rules violation by the driver, 
recognizing traffic signs poses various challenges as 
it is tedious to continuously monitor the screen; it 
leads to human boredom and fatigue. Hence, this 
system can automatically recognize various traffic 
signs and take appropriate action 

Signs Correct 
Detection 

False 
Detection

Stop 9 1 
Speed limit (30) 8 2 
Traffic light 7 3 
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Implementing the same algorithm as defined in our 
project work on digital signal processors can reduce 
the volume and cost, and can increase speed and 
reliability. The system can be given an additional 
feature using GPS by helping the vehicle to operate 
at times of dull illumination, as a high definition and 
costly camera is required for night detection. 
Moreover, different training algorithms can be 
cascaded together for better feature extraction for 
large number of signal detection. Further the same 
algorithm can be implemented on automatic 
vehicles to reduce road accidents leading to safety 
of human beings and the vehicle in our project can 
only detect and say which traffic sign is 
encountered but this is incomplete unless and until 
it is implemented in an intelligent system may be 
artificial intelligence or any other intelligent system 
in order to make it fully automated.    
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