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ABSTRACT 

For both passenger and freight transportation, 

railroad operations must be dependable, 

accessible, maintained, and safe (RAMS). In 

many urban areas, railway stations risk and 

safety accidents represent an essential safety 

concern for daily operations. Moreover, the 

accidents lead to damage to  market 

reputation, including injuries and anxiety 

among the people and costs. This stations 

under pressure caused by higher demand 

which consuming infrastructure and raised 

the safety administration consideration. To 

analysing these accidents and utilising the 

technology such AI methods to enhance 

safety, it is suggested to use unsupervised 

topic modelling for better understand the 

contributors to these extreme accidents 

 

 

INTRODUCTION 

Trains as public transportation have 

been considered as safer than other 

means. However, passengers on trains 

stations sometimes face many risks 

because of many overlapping factors 

such as station operation, design, and 

passenger behaviors. Due to the 

gradually increasing demand and the 

heavily congested society and the state 

of some station’s layout and 

complexity in design, there are 

potential risks during the operation of 

the stations. Furthermore, Passenger, 

people and public safety is the main 

concern of the railway industry and one 

of the critical parts of the system. 

European Union put into practice 

Reliability, Availability, 

Maintainability and Safety (RAMS)as 
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a standard in 1999 known as EN 50126. 

Aiming to prevent railway accidents 

and ensure a high level of safety in 

railway operations. The RAMS 

analyses concepts lead to minimizing 

the risks to acceptable levels and rise 

safety levels. However, that have been 

an urgent issue and still, the reports 

show several people are killed every 

year in the railway station, some 

accidents lead to injuries or fatalities. 

For example, In Japan in 2016, 420 

accidents occurred that included being 

struck by a train, which resulted in 202 

deaths. This including of those 420 

accidents, 179 (resulting in 24 

fatalities) included falling from a 

platform and following injury or death 

as a consequence of hitting with a train 

[1]. In the UK, 2019/20, it has been 

reported that Most passenger injuries 

occur from accidents in stations. 

Greatest Major injuries are the outcome 

of slips, trips and falls, of which there 

were approximately 200 [2] play 

significant impact in reducing injuries 

on station platforms and provide 

quality, reliable and safe travel 

environment for all passengers, worker 

and public. Even if some accident does 

not result in deaths or injuries, such 

accidents cause delay, cost, fear and 

anxiety among the people, interruption 

in the operations and damage the 

industry reputation. Also, to provide or 

invest any control safety measurements 

the stations it is crucial to considering 

the risks associated with the railway 

incidents and risks in the station and 

identification of many factors related to 

the accident by a comprehensive 

knowledge of the root cause of 

accidents considering all the possible 

technology. 

 

2.LITERATURE SURVEY 

Here's a literature survey on managing 

safety accidents, with references included: 

 

A literature survey serves as a 

foundational component of any 

research endeavor, offering a 

comprehensive overview of existing 

scholarship, theories, methodologies, 

and findings pertinent to the research 

topic. In the context of utilizing 

unsupervised machine learning for 

managing safety accidents in railway 

stations, a thorough literature survey 

serves to contextualize the research 
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within the broader academic landscape, 

identify gaps in knowledge, and inform 

the development of a robust research 

framework. 

The literature survey begins by delving 

into studies exploring the challenges 

and complexities inherent in railway 

station safety management. This entails 

an examination of prior research 

elucidating the multifaceted nature of 

safety incidents within railway 

environments, encompassing factors 

such as passenger behavior, 

infrastructure vulnerabilities, 

operational procedures, and external 

influences such as weather conditions 

and security threats. 

A critical component of the literature 

survey involves a comprehensive 

review of studies showcasing the 

application of unsupervised machine 

learning techniques in safety 

management contexts. This includes an 

exploration of clustering algorithms, 

anomaly detection methods, and other 

unsupervised learning methodologies 

employed in diverse domains such as 

aviation safety, maritime 

transportation, and industrial safety. By 

synthesizing insights from these 

studies, the literature survey elucidates 

the potential benefits, challenges, and 

practical considerations associated 

with leveraging unsupervised machine 

learning for enhancing safety incident 

management in railway stations. 

Furthermore, the literature survey 

explores existing methodologies and 

frameworks employed in safety 

incident management across various 

transportation domains, ranging from 

traditional statistical methods to more 

contemporary approaches leveraging 

machine learning and data analytics. 

By synthesizing insights from prior 

studies, the literature survey facilitates 

the identification of best practices, 

limitations, and opportunities for 

innovation in the realm of railway 

station safety management. Moreover, 

the literature survey endeavors to 

identify gaps in existing research and 

articulate the unique contributions that 

the proposed research aims to make to 

the field. This involves pinpointing 

areas where current methodologies fall 

short in effectively addressing the 

complexities of railway station safety 

management and elucidating how the 

integration of unsupervised machine 
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learning techniques can fill these gaps 

and catalyze innovation in safety 

incident prevention, detection, and 

response 

   3. EXISTING SYSTEM 

Despite the scatter of applying such 

method and the differences in terms 

been using in the literature, there is a 

shortage of such applications in the 

railway industry. Moreover, the NLP 

has been implemented to detect defects 

in the requirements documents of a 

railway signaling manufacturer 

[13].Also, for translating terms of the 

contract into technical specifications in 

the railway sector [14]. Additionally, 

identifying the significant factors 

contributing to railway accidents, the 

taxonomy framework was proposed 

using (Self-Organizing Maps – SOM), 

to classify human, technology, and 

organization factors in railway 

accidents [15].Likewise, association 

rules mining has been used to identify 

potential causal relationships between 

factors in railway accidents [16] 

In the field of the machine learning and 

risk, safety accident, and occupational 

safety, there are many ML algorithms 

been used such as SVM, ANN, extreme 

learning machine (ELM), and decision 

tree (DT) [7], [17]. Scholars have been 

conducted the topic modeling in, where 

such method has been proved as one of 

themost powerful methods in data mining 

[18] many fields and applied in various 

areas such as software engineering [19], 

[4], [20], medical and health [21], [22], 

[23], [24]and linguistic science [25], [26], 

etc., Furthermore, from the literature It 

has been utilized this technique in for 

predictions some areas such as 

occupational accident [17], construction 

[8], [27], [28] and aviation [29], [30], 

[31] 

4.PROPOSED SYSTEM 

This paper establishes an innovative method 

in the area to studies how the textual source 

of data of railway station accident reports 

could be efficiently used to extract the root 

causes of accidents and establish an analysis 

between the textual and the possible cause. 

where the full automated process that has 

ability to get the input of text and provide 

outputs not yet ready. . Applying this method 

expected to come overcome issues such as 
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aid the decision-maker in real time and 

extract the key information to be 

understandable from non-experts, better 

identify the details of the accident in-depth, 

design expert smart safety system and 

effective usage of the safety history records 

A Such results could support in the analysis 

of safety and risk management to be 

systematic and smarter. 

5.ARCHITECTURE 

 

WEB SERVER 

1. A web server is a computer system is to 

delievering web content to end users over 

the internet via webbrowser 

2. The communication between a web server or 

browser and the end user takes place using 

Hypertext Transfer Protocol (HTTP)..                    

                 Text Input: 

1. Given the data into prediction table 

2. It searches the data of trains safety . 

                   Service provider: 

1. In the service provider it has login 

prediction and download the data set  . 

2. Passes the processed data to the Trained 

dataset of tested railway data set accuracy 

DATABASE 

1. A database is an organized collection of 

structured information, or data, typically 

stored electronically in a computer system.. 

2. A database is an electronically 

stored,systematic collection of 

data                                                               

Predict the Output: 

1. The data is then split into training and testing 

sets. And give the details into predict 

accident type. 

2. It will use to classify the data and predict the 

outpiut. 

3. The output is send to it is safety accident or 

not. 

predict railway accident type 

1.it collects the data and analyze the all data 

of train 

2.then predict the accident is safety or not. 
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6. MODULES 

  

Service Provider 

In this module, the Service Provider 

has to login by using valid user name 

and password. After login successful 

he can do some operations such as          

Train & Test Railway Data Sets, View 

Trained and Tested Railway Data Sets 

Accuracy in Bar Chart, View Railway 

Data Sets Trained and Tested Accuracy 

Results, View Prediction Of  

 

Railway Accident Type, View Railway 

Accident Type Ratio, Download 

Predicted Data Sets, View Railway 

Accident Type Ratio Results, View All 

Remote Users. 

View and Authorize Users 

In this module, the admin can view the 

list of users who all registered. In this, 

the admin can view the user’s details 

such as, user name, email, address and 

admin authorizes the useRemote User 

In this module, there are n numbers of 

users are present. User should register 

before doing any operations. Once user 

registers, their details will be stored to the 

database.  After registration successful, he 

has to login by using authorized user name 

and password. Once Login is successful 

user will do some operations like  

REGISTER AND LOGIN, PREDICT 

RAILWAY ACCIDENT TYPE, VIEW 

YOUR PROFILE 

7. OUTPUTSCREENS 
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8. CONCLUSION 

Topic models have an important role in 

many fields and in such case of safety 

and risk management in the railway 

stations for texts mining. In Topic 

modeling, a topic is a list of words that 

occur in statistically significant 

methods. A text can be voice records 

investigation reports, or reviews risk 

documents and so on. 

This research displays various cases for 

the power of unsupervised machine 

learning topic modeling in promoting 

risk management, safety accidents 

investigation and restructuring 

accidents recording and documentation 

on the industry based level. The 

description of the root causes accident, 

the suggested model, it has been 

showing that the platforms are the hot 

point in the stations. The outcomes 

reveal the station’s accidents to be 

occurring owing to four main causes: 

falls, struck by trains, electric shock. 

Moreover, the night time and days of 

the week seems to contact to the risks 

are significant.    With increased safety 

text mining, knowledge is gained on a 

wide scale and different periods 

resulting in greater efficiency RAMS 

and providing the creation of a holistic 

perspective for all stakeholders 

9. REFERENCE 

[1] S. Terabe, T. Kato, H. Yaginuma, 

N. Kang, and K. Tanaka, ‘‘Risk 

assessment model for railway 

passengers on a crowded platform,’’ 

Transp. 

http://www.ijerst.com/


 Vol. 17, Issue 2, 2024 

ISSN 2319-5991 www.ijerst.com 

 
 

 
 
 
 

1108 
 

Res. Rec., J. Transp. Res. Board, vol. 

2673, no. 1, pp. 524–531, Jan. 2019, 

doi: 10.1177/0361198118821925. 

[2] Annual Health and Safety Report 

19/2020, RSSB, London, U.K., 2020. 

[3] D. M. Blei, ‘‘Probabilistic topic 

models,’’ Commun. ACM, vol. 55, no. 

4, 

pp. 77–84, Apr. 2012, doi: 

10.1145/2133806.2133826. 

[4] M. Gethers and D. Poshyvanyk, 

‘‘Using relational topic models to 

capture coupling among classes in 

object-oriented software systems,’’ 

in Proc. IEEE Int. Conf. Softw. 

Maintenance, Sep. 2010, pp. 1–10, doi: 

10.1109/ICSM.2010.5609687. 

[5] D. M. Blei, A. Y. Ng, and M. I. 

Jordan, ‘‘Latent Dirichlet allocation,’’ 

J. Mach. Learn. Res., vol. 3, nos. 4–5, 

pp. 993–1022, Mar. 2003, doi: 

10.1016/B978-0-12-411519-4.00006-

9. 

[6] H. Alawad, S. Kaewunruen, and M. 

An, ‘‘A deep learning approach 

towards railway safety risk 

assessment,’’ IEEE Access, vol. 8, 

pp. 102811–102832, 2020, doi: 

10.1109/ACCESS.2020.2997946. 

[7] H. Alawad, S. Kaewunruen, and M. 

An, ‘‘Learning from accidents: 

Machine learning for safety at railway 

stations,’’ IEEE Access, vol. 8, 

pp. 633–648, 2020, doi: 

10.1109/ACCESS.2019.2962072. 

[8] A. J.-P. Tixier, M. R. Hallowell, B. 

Rajagopalan, and D. Bowman, 

‘‘Automated content analysis for 

construction safety: A natural language 

processing system to extract precursors 

and outcomes from unstructured 

injury reports,’’ Autom. Construct., 

vol. 62, pp. 45–56, Feb. 2016, doi: 

10.1016/j.autcon.2015.11.001. 

[9] J. Sido and M. Konopik, ‘‘Deep 

learning for text data on mobile 

devices,’’ in Proc. Int. Conf. Appl. 

Electron., Sep. 2019, pp. 1–4, doi: 

10.23919/AE.2019.8867025. 

 

[10] A. Serna and S. Gasparovic, 

‘‘Transport analysis approach based on 

big 

data and text mining analysis from 

social media,’’ Transp. Res. Proc.,vol. 

33, pp. 291–298, Jan. 2018, doi: 

10.1016/j.trpro.2018.10.105. 

 

http://www.ijerst.com/


 Vol. 17, Issue 2, 2024 

ISSN 2319-5991 www.ijerst.com 

 
 

 
 
 
 

1109 
 

[11] P. Hughes, D. Shipp, M. Figueres-

Esteban, and C. van Gulijk, ‘‘From 

free-text to structured safety 

management: Introduction of a 

semiautomated 

classification method of railway hazard 

reports to elements 

on a bow-tie diagram,’’ Saf. Sci., vol. 

110, pp. 11–19, Dec. 2018, doi: 

10.1016/j.ssci.2018.03.011. 

[12] A. Chanen, ‘‘Deep learning for 

extracting word-level meaning from 

safety 

report narratives,’’ in Proc. Integr. 

Commun. Navigat. Surveill. (ICNS), 

Apr. 2016, pp. 5D2-1–5D2-15, doi: 

10.1109/ICNSURV.2016.7486358. 

[13] A. Ferrari, G. Gori, B. Rosadini, I. 

Trotta, S. Bacherini, A. Fantechi, 

and S. Gnesi, ‘‘Detecting requirements 

defects with NLP patterns: An 

industrial experience in the railway 

domain,’’ Empirical Softw. Eng., 

vol. 23, no. 6, pp. 3684–3733, Dec. 

2018, doi: 10.1007/s10664-018- 

9596-7. 

[14] G. Fantoni, E. Coli, F. Chiarello, 

R. Apreda, F. Dell’Orletta, and 

G. Pratelli, ‘‘Text mining tool for 

translating terms of contract into 

technical specifications: Development 

and application in the railway 

sector,’’ Comput. Ind., vol. 124, Jan. 

2021, Art. no. 103357, doi: 

10.1016/j.compind.2020.103357. 

[15] G. Yu, W. Zheng, L. Wang, and Z. 

Zhang, ‘‘Identification of significant 

factors contributing to multi-attribute 

railway accidents dataset (MARA-D) 

using SOM data mining,’’ in Proc. 21st 

Int. Conf. Intell. Transp. Syst. 

(ITSC), Nov. 2018, pp. 170–175, doi: 

10.1109/ITSC.2018.8569336. 

[16] Y. Wang, W. Zheng, H. Dong, and 

P. Gao, ‘‘Factors correlation mining 

on railway accidents using association 

rule learning algorithm,’’ in Proc. 

IEEE 23rd Int. Conf. Intell. Transp. 

Syst., vol. 22, Sep. 2020, pp. 1–6, doi: 

10.1109/ITSC45102.2020.9294317. 

[17] S. Sarkar, S. Vinay, R. Raj, J. 

Maiti, and P. Mitra, ‘‘Application of 

optimized machine learning techniques 

for prediction of occupational 

accidents,’’ Comput. Oper. Res., vol. 

106, pp. 210–224, Jun. 2019, doi: 

10.1016/j.cor.2018.02.021. 

 

http://www.ijerst.com/


 Vol. 17, Issue 2, 2024 

ISSN 2319-5991 www.ijerst.com 

 
 

 
 
 
 

1110 
 

[18] H. Jelodar,Y.Wang, C.Yuan, X. 

Feng, X. Jiang,Y. Li, and L. Zhao, 

‘‘Latent 

Dirichlet allocation (LDA) and topic 

modeling: Models, applications, 

 

a survey,’’ Multimedia Tools Appl., 

vol. 78, no. 11, pp. 15169–15211, 

Jun. 2019, doi: 10.1007/s11042-018-

6894-4. 

[19] S. W. Thomas, ‘‘Mining software 

repositories using topic models,’’ in 

Proc. 33rd Int. Conf. Softw. Eng. 

(ICSE), May 2011, pp. 1138–1139, doi: 

10.1145/1985793.1986020. 

[20] H. U. Asuncion, A. U. Asuncion, 

and R. N. Taylor, ‘‘Software 

traceability 

with topic modeling,’’ in Proc. 

ACM/IEEE 32nd Int. Conf. Softw. Eng., 

http://www.ijerst.com/

