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Abstract— The traffic video surveillance system is present in 

many countries to monitor the road traffic. The events are 

monitored as a whole to identify any violations. Our work is to 

detect whether the motorcycle riders are having the helmets. 

Even though motorcycles are convenient means of 

transportation, it is not so safer. Road traffic injuries are a major 

public health problem and a leading cause of death and injury 

around the world. Motorcycle and bicycle riders are at an 

increased risk of being involved in a crash. This is because they 

often share the traffic space with fast-moving cars, buses and 

trucks, and also because they are less visible. Motorcycles are 

difficult to detect using the surveillance cameras, since they 

overlap with other vehicles in the traffic. Here, we have give a 

traffic video as input. In this video, we apply background 

extraction algorithm. This is used to extract the foreground 

objects in the video which is then extracted as frames. In the next 

stage, the SIFT (Scale Invariant Feature Transform) algorithm is 

used to detect a motion object motorcycle. Using the Region of 

Interest (ROI), it chooses the location where the helmet can be 

found. This area is extracted and the helmet is detected.  

 

 

I. INTRODUCTION 

Our project “Helmet Detection for Motorcycles”, we have 

proposed an automatic helmet detection technique for 

motorcycles. We have done this in the area of Image 

Processing. And the software used is MATLAB 2010.Image 

processing usually refers to digital image processing, but 

optical and analog image processing are also possible. The 

acquisition of images is referred to as imaging. In image 

processing the background subtraction is a computational 

vision process of extracting foreground objects in a particular 

scene. A foreground object can be described as an object of 

attention which helps in reducing the amount of data to be 

processed as well as provide important information to task 

under consideration. Background subtractions a class of 

techniques for segmenting our objects of interest in a scene for 

applications such as surveillance. 

 

Matlab stands for Matrix Laboratory and the software is built 

up around vectors and matrices. According to the Math works, 

its producer, it is a “technical computing environment”. This 

makes the software particularly useful for linear algebra but 

Matlab is also a great tool for solving algebraic and 

differential equations and for numerical integration.  

 

The language, tools, and built-in math functions enable you to 

explore multiple approaches and reach a solution faster than 

with traditional programming languages such as C, C++, and 

JAVA. Matlab has powerful graphic tools and can produce 

nice pictures in both 2D and 3D. It is also a programming 

language and is one of the easiest programming languages for 

writing mathematical programs. Matlab also has some tool 

boxes useful for signal processing, image processing, etc. 

 

Our project is to detect whether the motorcycle riders are 

having their helmets while driving. In this, the first thing that 

we do is to detect the motorcycles by using the object 

recognition method. In that the background extraction offers 

an excellent pre-processing for traffic observation and 

surveillance so that it reduces the unimportant information in 

image sequences and speeds up the processing time. Then 

segmentation is performed once the moving object is 

segmented, the next step is to determine which of them the 

motorcycles are. Object occlusion is used to separate the 

motorcycle image from the rest. SIFT algorithm is mainly 

used for the object recognition by that the motorcycle object is 

identified in a bounding box.  

 

Scale-invariant feature transform (or SIFT) is an algorithm 

in computer vision to detect and describe local features in 

images. It is also used for gesture recognition, video tracking, 

individual identification of wildlife and match moving. After 

that, we take that image as input and perform the helmet 

detection is by using the automatic region of interest and it 

will identify whether the helmet existing on the moving 

object. 

II. EXISTING SYSTEM 

Video Traffic Surveillance and monitoring system in 

Bangalore: Bangalore city, has witnessed a phenomenal 

growth in vehicle population. As a result many of the arterial 

roads and intersections are operating over their capacity and 

average journey speeds on some of the key roads in the 

Central Area are lower than 10kmph in the peak hour. 

Therefore, it has become necessary to establish plans for 

efficient traffic management in Bangalore. 

 

The Traffic Management Center (TMC) at the Ashok 

Nagar Police station is the hub of the transportation 

management system in Bangalore, where information about 

the transportation network shall be collected and combined 

with other operational and control data to manage the 

transportation network and to produce traveller information. 

From the traffic signal system, a steady flow of traffic signal 

timings, traffic flow data etc. would be received by the TMC 
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and the real time data will to be processed immediately to 

achieve a synchronized effect on the chosen corridors.  

Traffic surveillance cameras located at 160 strategic locations 

across the city would be beaming live pictures into the TMC. 

The traffic management team shall look at the live feeds 

coming from the field and then based on certain parameters 

like tolerable queue length, congestion or an accident that has 

occurred on the field would be able to communicate to the 

field officers and necessary actions will be initiated. Traffic 

enforcement cameras located at 5 locations across the city 

would be recording and beaming the violations into the TMC. 

The enforcement team would have to download the violations 

and then transfer the information to the automated 

enforcement system.  

The decisions so made from the TMC will be communicated 

to the officers on the field and for this the wireless equipment 

available with the police will be made use of. 

Helmet Detection Technology in ATMs: A circle/circular arc 

detection method based upon the modified Hough Transform 

is used, and applied to the detection of safety helmets for the 

surveillance system of ATMs. The Hough transform (HT) has 

been widely used for pattern detection. The drawback of the 

traditional HT is the large computation and storage 

requirement, making it difficult for practical application. So 

the circular arc detection method based on the Hough 

Transform is used for detecting the helmet. 

 

 

Fig. 1 Areal ATM image for helmet detection (a) Original 

image;(b) Edge image of (a); (c)Circular detection arc result; 

(d) Helmet detection result. 

 

 

Fig. 2Image of a motorcyclist taken by the outdoor camera (a) 

original image (b) edge detected image(c) circular arc 

detection result (d) helmet detection result. 

III. PROPOSED SYSTEM 

All paragraphs must be indented.  All paragraphs must be 

justified, i.e. both left-justified and right-justified. In our 

proposed system, we first take a video input. We extract the 

video in frames at a frame rate of 15 frames per second. From 

the video, we do background extraction and detect the moving 

object which is the motorcycle. This motorcycle detection is 

done using SIFT algorithm. The SIFT algorithm (Scale 

Invariant Feature Transform) is an approach for extracting 

distinctive invariant features. Thus the   motorcycle is detected 

and segmented. 

Scale Invariant Feature Transform (or SIFT) is an algorithm 

in computer vision to detect and describe local features in 

images. Applications include object recognition, robotic 

mapping and navigation, image stitching, 3D 

modelling, gesture recognition, video tracking, individual 

identification of wildlife and match moving. After the 

segmentation process, this image is given as input for 

detecting the helmet. For the detection of helmet, we make use 

of automatic ROI (Region Of Interest) technique. 

 In this technique, we take the region of interest specifying the 

place where the helmet will be found. And when the helmet is 

found, this area is marked by creating a mask around the 

helmet. This area inside the boundary is extracted. In this 

extracted image, the blobs are identified and the number of 

blobs is also displayed. Then using the information of that 

image, we mark the boundary of the helmet. 

        
Fig.3 Architectural diagram 

 

IV. RELATED WORKS 

The proposed system detects the helmet and does the process 

as explained earlier. And in the future work, if the absence of 

helmet in a motorcycle rider is detected, then the license plate 

of the motorcycle can be recognized. By identifying the 

license plate number of a motorcycle, the owner of the 

motorcycle can be found out. Based on this, the fine can be 

included along with the electricity bill of the particular person. 

V. CONCLUSION 

The existing traffic video surveillance system takes video of 

the traffic. This video is being watched manually by a traffic 

police. As a result, the motorcycle riders not wearing a helmet 

are identified by the traffic police. This information is then 

passed to the next traffic signal police and then those 

motorcycle riders are made to pay fine. Here we have 

proposed an automatic helmet detection technique. In this, the 

video of traffic is taken. From the video, the motorcycle as an 

object is tracked and extracted as frames. Then the motorcycle 

image is taken as input and the helmet is identified. 
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