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Abstract— Safety and security are the most important points 

in the transportation field. Installation of Smart video 

surveillance system is the effective way to have safety 

protection on roads. Vision-based surround perception has 

progressed from its infancy into maturity. This work includes 

the video surveillance system for railway transportation 

system at Level Crossing (LC) environments. Latest security 

initiatives in the field of railway transportation propose to 

implement video surveillance at level crossing (LC) 

environments. This work additionally proposes that lane 

detection to be implemented to increase the accuracy of the 

system to detect the moving objects. This system is tuned for 

detecting & evaluating abnormal situations induced by users 

(pedestrians, vehicle drivers, and unattended objects) in LCs. 

This system firstly detects and then separates the moving 

objects shot in LC. The method starts by detecting pixels 

affected by motion as a pre-treatment phase. Once the targets 

are extracted from the current frame, the objective is to track 

them. The proposed analysis allows for also recognizing 

hazard scenarios. 
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I. INTRODUCTION 

Surveillance can be defined as the behavior monitoring, 

activity, or other knowledge or data, usually of person with 

the objective of managing, giving direction, or for their safety 

purposes. This is done by observing with the help of 

electronic equipment (for example a CCTV camera), or 

electronically transmitted information. Video cameras used 

for observation of an area are called as surveillance cameras. 

A surveillance camera is simple and cheaper that these can be 

used in systems for home security, and for daily surveillance 

[1]. 

Modern LCs or railroad crossings as called in 

America have become more developed from the early days 

where human railway employees used to wave flags of red or 

green color to indicate situations at level crossing. Also 

shining lanterns were used to clear railroad tracks for 

approaching trains from vehicles and pedestrian traffic. 

Nineteenth century railways were deeply concerned with 

preventing accidents and protecting assets as is still the case 

today. Due to these concerns, railroads began with 

implementation of manual barriers which eventually 

developed into electrical gates (crossing barriers) to avoid 

road traffic from coming on the rail tracks. High traffic areas 

having crossings requires active warning systems which 

consists of electrical boom gates, flashing lights, and 

alarming bells that go off when an approaching train trips a 

nearby track circuit. 

Despite of the modern safety procedures, railroad 

crossings possess a serious safety issue around the world. 

Every year around 300 Americans and around 400 Europeans 

loose their life due to the level crossing (LC) accidents. 

Besides the loss of human life, railroad crossing accidents 

also cause expensive damage to property (for example, train 

cars, rail tracks, level crossing equipment, etc.), and traffic 

jams that are time consuming. Moreover railroad crossing 

accidents tend to be caused due to human error and traffic 

regulation violation. Although human error may seem like an 

in-eliminable obstacle, it is one cause of accidents that can be 

reduced by equipping people with the correct information at 

the correct time. Thus, to improve the existing systems that 

warn about the level crossing accidents, many countries have 

been investigating "smarter" ways by implementing 

advanced communication and control technologies [2]. 

Almost every year tens of thousands of people die 

on road, at Level Crossing which involves more than one 

vehicle. Improving level crossings (LCs) safety became an 

important field of research and took increasing railway 

concerns. Improving the safety of people and road–rail 

facilities is an essential key element to ensuring good 

operation of the road and railway transport. Behavior of 

pedestrians, road vehicle drivers and railway operators cannot 

be estimated. Human errors cause 99% of the LCs accidents, 

93% of which is caused by road users. Nearly 44% of Level 

Crossing users do not have a positive perception of the 

environment, which increases the risk of accidents, involving 

buses with children onboard. Generally, whenever there is an 

occurrence of an accident, the operator waits for a road user 

to notice the accident to use an old telephone which is 

installed at the Level Crossing premises to warn the traffic 

center about the accident at the LC. Then, the operator at the 

traffic center calls all the approaching trains to tell them to 

stop immediately without any additional information on what 

is going on. Till then the situation at the level crossing is 

becoming worse, because of the wounded users and/or the 

blocked traffic. This is a “blind” way of managing LC 

incidents. Thus, implementing a more improved management 

of LC safety and performance is required to reduce the 

hazards due to accidents as also reducing the situation from 

becoming worse due to unattended accidents scenarios [3]. 

After this introduction explaining the needs in terms 

of safety at LCs, the remainder is concerned with the 

development of a video-analysis-based system for detecting 

and evaluating dangerous situations at LCs. A review of 

related work is presented in Section II. The proposed 

approach is based mainly on object detection. Section III 

describes the proposed technique to detect and separate 

moving objects Section IV concludes this paper by 

highlighting short-term perspectives and description of 

methodology of the work.  

https://en.wikipedia.org/wiki/Closed-circuit_television
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II. RELATED WORKS 

One of the safest modes of transport is the Rail transportation, 

although the level crossing which is the interface between the 

rail and the road represents a big potentiality of accidents for 

the railways. Level crossing is considered a particular weak 

point in road and railway infrastructure, and then, a high level 

of safety requirements constitutes a significant concern for 

rail companies and road organizations. In this work, it is 

proposed that implementing lane detection may improve the 

results for object detection. Lane detection may make it easy 

to detect a vehicle or pedestrian based o coordinates obtained 

from detected lane track as also classify the direction of the 

detected vehicle. Different methods that are used to 

implement safer level crossings are presented below: 

A. Approaches used to reduce the accidents at the level 

crossings 

A.Nelson reviewed about the UK approach to managing risk 

at passive level crossing [4] as targeted initiatives have been 

taken to reduce the risk associated with level crossings at 

automated crossings first but later at passive crossings where 

the vehicle driver on the road and pedestrians are on their own 

in taking the decision that it is safe to cross. This work 

reviews the evolution of the thinking in the United Kingdom, 

considers the implications of recent research and finds out the 

alternative for the control strategies to reduce risk at passive 

level crossings. 

On September 1st, 2006 the Safer European Level 

Crossing Appraisal and Technology action took place. The 

major goal was to collect and distribute information related 

to level crossing risk appraisal, technology and the methods. 

The level crossing danger detection discusses the methods for 

safety monitoring. It can thus enable the main operational 

risks of different kinds of rail/road crossings evaluation. It 

was developed with an aim of need to study of advanced 

technologies used for the reduction of risks that are existing. 

A general functional model of the LC system was developed 

to allow for the structured classification of the LC 

technologies and to investigate their ability to reduce the 

risks. Also promoting the human awareness of safety at LC 

was discussed. The discussed were based on the 

psychological approaches of human behaviour to level 

crossing [5]. 

The work in [6] emphasize main focus on solutions 

applicable to technological improvements of the LX safety 

infrastructure, A level crossing was fitted with three main 

equipment made up of: sensing part, communication part and 

LX modeling part. A case study was referred with the aim to 

find the ability of the technologies to automatically detect 

dangerous situations using intelligent cameras in LC safety. 

The stopped vehicles that are detected are said provide a part 

of the solution as an answer of safety at level crossings 

problem. 

In recent years, several projects were planned to 

upgrade LC safety systems. The work in [7] has proposed a 

common LC accident information system for evaluation of 

possible technological LC safety solutions and for reporting 

all LC accidents in European countries. PANsafer project [8] 

which aims at improving safety at Level Crossings. This work 

integrates several tasks: First, a fine statistical analysis is 

done using accidents data base. At the same time they lead a 

human behavior study at LC area in order to determine 

potential risky behaviors. Then a functional model integrating 

all the elements in the LC area is established. This model will 

serve as a basis to point the weak-points at the LC safety chain 

and to determine the potential improvements that have to be 

carried out. The paper mainly focuses on two main 

technological solutions that potentially improve global safety 

at LC by anticipating and detecting risky situations and 

providing useful information that is able to prevent accidents. 

The first system is based on video surveillance and the second 

is a wireless communication system. 

B. Approach to detect the lanes of the road 

Lane detection can be defined to be the process to locate lane 

divider markings on the road. In intelligent transportation 

systems [9], smart vehicles in association with smart 

infrastructure try to achieve environment safety and improve 

the traffic conditions. The applications of this work could be 

from easy work of  identifying the lane locations on the road 

which could be displayed on external screen, to more 

complex tasks such as a lane change prediction so as to 

prevent accidents and collisions with other vehicles. In many 

proposed systems [10] parked  vehicles or  moving vehicles, 

damaged lines, shadows of objects , sharper curves, 

undefined lane shapes, connecting or intersecting lanes 

causes problems in lane detection. Many researches on 

detection of lanes have been done widely, techniques of 

detection and tracking, and modalities of algorithms having 

wide variety have been proposed [11]. 

III. PROPOSED METHODOLOGY 

The proposed system has the basic hardware requirement of 

a camera used for video surveillance that is fixed at the LC 

area. The camera requires capturing accurately the 24 hours 

footage that is used to analyze the hazardous situation in real 

time. The system is software based that requires processing 

of a real time video that is obtained the surveillance system 

installed at the level crossings. This system includes detecting 

static and moving objects that give a alert in case of danger  

is observed .the system receives a real-time input of the video 

and should produce a real time alert in case of hazardous 

situation. 

A. Proposed Block Diagram 

Danger detection using the principle of object detection in 

danger zone is implemented here. Proposed system will be 

totally based on it. This system provides a smart way of 

notifying the operator about the dangerous situations at the 

level crossing by giving a real time camera input to the 

software program that analyses and detects the moving 

objects. The following block diagram gives an algorithm and 

the methods used to detect objects in the danger zone at the 

level crossing environment. 

As shown in the Figure 1, a video of any format is 

given as an input to the system. This video can be a pre-

recorded video that is stored in the system. This video is then 

converted into sequence of images for pre-processing, output 

of which is subjected to detection of target. An additional 

stage of lane detection has been proposed to increase the 

accuracy of object detection and simplify the classification of 

the direction of the moving vehicle. Lane detection can be 

used for retrieving the coordinates of the frame (x, y) which 

shall make it easier to recognize the location of the moving 
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object by using the coordinates as a reference. Then detection 

of any moving object in the scenario using background 

subtraction is done. The result of object detection using 

background subtraction is blob analysis. Using detected blobs 

the vehicles are detected and separated using minimum 

distance factor. 

 
Fig. 1: Proposed system block diagram for car detection. 

 
Fig. 2: Proposed system block diagram for pedestrian 

detection 

In the Fig. 2, a real time input video is recorded 

through a cctv camera or camera installed inside a car. This 

system is attached to the system. From the input video, using 

haar cascade for feature extraction and feature selection 

processes are done. Similar processes of background 

subtraction and grayscale conversion are done and blobs are 

detected. Multiple are detected are which are then divided 

into various pedestrians using minimum neighbor factors. 

IV. RESULTS 

Mishaps at railroad LCs have ceaselessly turned into a 

genuine street security issue especially when it includes 

fatalities. Research has demonstrated that the real reason for 

accidents at railroad LCs is that the drivers neglect to take 

adequate care to stay away from crash. Circumstances, for 

example, with the nearness of a snag inside the LC, 

crisscrossing between shut obstructions, and queuing at the 

rail LC can bring about calamitous outcomes. To evaluate 

these circumstances obtained in genuine conditions, we apply 

the proposed acknowledgment technique, and results are 

analysed. 

A. Results for Car Detection 

1) Scenario 1: Camera Installed in a Moving Car 

In this scenario, the camera is installed inside the vehicle 

which shall be travelling on the road. This camera captures 

all the lanes along the roadways to detect the lanes to enhance 

the exactness of the location of the vehicle. It is seen that the 

vehicle on the same side of the lane should be captured while 

those outside the lane or which can be said to be outside the 

risk zone with respect to the car are not detected.  

 
Fig 3(a): results for lane detection (red) and car detection 

(blue) 

 
Fig. 3(b): detection of parked car or stopped car (stable 

object detection) 

 
Fig. 3(c): multiple cars detection 
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