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Abstract— Compared to the surface mode of transport and 

rail transport in urban areas the commuters will choose the 

fastest mode of transport with high safety and comfort 

which affects the daily travel. Congestion of the Passengers 

in the metro stations is becoming a large challenge these 

years. One of the biggest concerns is how to handle the 

passenger crowd in the peak hours at the busiest stations. In 

todays scenario there are several ways that can enhance the 

quality of the Passenger movement in the travel. To 

overcome the passenger movement in the urban metros there 

were several optimization technique’s which help to manage 

the passenger crowd. The present study focuses on the 

passenger influencing factors that affect the behavior of the 

passenger movement on the metro rail platforms and gives a 

scope for the future researchers about the passenger 

movement and the optimization techniques. 
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I. INTRODUCTION 

The quality of the public transportation network is known to 

have a large influence on potential customers and in 

particular how inclined they are to choose it (Ceder, 2007). 

Adopting microeconomic terms, passengers’ desire to travel 

would be the demand while the transit network and its 

particular characteristics would be the supply. Supply, in the 

transit context, could be e.g. the line configuration, the 

frequency, the stopping patterns, the number of available 

seats, the in-vehicle comfortability etc. All these 

characteristics would, if changed, have an impact on the 

travel demand. Demand reflects e.g. mode choice, route 

choice, departure time choice and boarding stop choice 

(Agostino Nuzzolo, 2012). 

Movement of goods and passengers occupies 

utmost importance in saturating urban regions in many 

developing countries. To cater the movement of passengers 

and goods, different modes in transportation system serve 

the purpose at different levels of serviceability. Among them 

Mass Transit System by Metro is significant and is 

predominant for safe and faster movement. Due to curbing 

problems by tolling traffic on arterial streets and other major 

streets within a city during the peak hour, urban population 

tend to use metro mass transit system. Metro mass transit 

systems are facilitated by grade separation and alignment 

which enables it to be conflict free mode among mass 

transiting modes, hence eventually it reduces travel time 

(AI-Gadhi, 1995). 

 
Fig. 1: Snap of Passenger’s in metro 

Passenger Movement of the metro rails could affect 

the rail system which leads to the congestion and the 

passengers left on the platform will get increased which 

results in the negative affect for the Passenger journey. To 

reduce the congested movement the estimation of the 

passenger capacity and the passenger reaction time and 

perception time and walking speed is necessary that helps in 

the optimization of the passenger movement in the metro 

rails. 

Nowadays, as travel demands of passengers are 

increasing, the country is continually meeting travel 

demands. Passenger demands, improving the quality of 

passenger services and improving national Transport 

situation through the development and improvement of 

modes of transport. In this, however, the analysis and 

research process on the psychology and behaviors of 

passengers cannot be ignored. Just by Understanding what 

the needs of passengers and what their thinking can 

fundamentally address the level of service (Bing Li, 2013). 

 
Fig. 2: Crowded Metro station (Hindustan Times, 2016) 

The passengers will look for the amenities like 

Security, comfort, convenience, Efficiency and affordability. 

Pedestrian delay is the amount of time that has been derived 

more while walking in between the starting and the end 

points. The delay may be caused due to the several 

Obstructions and Obstacles, Also the delay can be based on 

the age, Influencing factors (kay fitzpatrick, 2007). 
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II. PASSENGER MOVEMENT  

Qualitative Characteristics Quantitative Characteristics 

Gender Age 

Qualification Number of trips per day 

Type of trip Trip length 

Type of Luggage Waiting Time 

Distractions Passengers volume 

Fare Collection System Station Capacity 

Table 1: Characteristics of the Pedestrians 

Movement of the pedestrians will highly influence 

the traffic operations in the mass gatherings. During the 

process of walking the movement of the pedestrians will be 

based on the gap acceptance between the pedestrians and the 

behavior of the pedestrians. The authors have analyzed the 

36 variables in 6 types, which can be regarded as 

consideration when the drivers respond. Geometry, Driver, 

Vehicle, Pedestrian, Environment, Crash Event. The peak 

category includes amount of people, age, race, alcohol 

and/or drug trafficking to help find the extent of foot injury. 

Engaging with alcohol or drugs decreases the reaction time 

of the pedestrians and vision which contributes to crashes 

(Zheng, 2014). 

Discomfort is considered as something that disturbs 

the comfort of passengers, such as an irritation or 

annoyance. It necessary to consider discomfort in (1) public 

transport terminals, stations, and stops, and (2) in vehicles of 

all modes, limited not only to physical aspects. The 

Difference between taxi and urban rail is been evaluated in 

the study by considering the factors of pedestrians (Reis). 

Place Level Taxi Train 

Terminals 

and Stops 

Low 

Appropriate 

place to get 

on and get 

off. Book 

service in 

advance. 

No 

overcrowding 

during most of 

the day. Covered 

and protected. 

Precise 

information on 

routes, 

departures, and 

arrivals 

Medium 

Intermediate 

situation 

between Low 

and High 

Intermediate 

situation 

between Low 

and High 

High 
No place to 

get off 

Overcrowded 

under any 

condition during 

most of the day 

Table 2: Factors involved in the discomfort measurement 

To differentiate between the different methods for 

finding the passenger movement, A case study at Vienna 

International Airport and represented with the help of graphs 

to find out the accuracy. Finally, author states that there is a 

data hungry in the planning and management of 

infrastructures. The tracking technology is much more 

mature than counting. most of the systems are not developed 

with the real-world scenarios. Regarding this situation, 

author suggest that there should be much research work 

should be done (Dietmar Bauer, 2016). 

In order to judge pedestrian evacuation, the writers 

prepared an adjustment to the cellular automaton model by 

adding local intensity region and distance field costs. The 

pedestrian decision-making process should rely on the visual 

range of the pedestrians. Simulation results show that the 

involvement of evacuation communities of too many 

cooperatives or defectors is not conducive to a safe disposal. 

The heterogeneous pedestrian speeds have been shown to 

increase to some degree the evacuation performance. When 

20% of people slow down, the overall exit period may be 

limited (Baobao Zou, 2013). 

III. MODELLING OF THE PEDESTRIAN CHARACTERISTICS 

 
Fig. 3: Approach to the modelling of pedestrian movements 

The scale of the pedestrian infrastructures has a 

direct effect on the crowded areas especially in the transport 

infrastructures. Foot transport comprehension is essential to 

accurately calculate the system's ability, particularly in 

transport terminals, such as train stations, bus terminals, 

airports, and so on, where large crowds gather and move. 

Foot activity habits must be carefully studied and modelled 

in order to ensure healthy and relaxed travel in a natural 

environment as well as swift escape in an emergency. 

The methodology adopted for the data collection to 

analysis the pedestrian with the help of the Traffic-Analyzer 

software at on second interval. The centroid of the body can 

be taken as the reference point. The intersection points were 

calibrated using the real-world coordinates concentrating 

from the GIS database obtained. Simultaneously the 

passenger entry and exits were recorded. Overall, 121 

passengers have been considered and the 59 pedestrians 

behaved illegally and not considered in the analysis. With 

the help of the IBM SPSS 23.0 with the confidence interval 

of 95%, and the statistical analysis shows that the 23.69% of 

the pedestrians crossed the section with in the pedestrian 

flashing green time and the rest have crossed during the red 

signal. Using ANOVA, the analysis of the cross-walk 

speeds at three cross walks shows significant and different 

results with respect to the Single stage and Two stage cross 

walks, with the speeds 1.27m/s, 1.60m/s, and 1.13 m s⁄ , 

respectively (Deepti Muleya, 2018). 

IV. SIMULATION  

The scenario generation done allowed finding that, first, the 

current airport’s service points layout would not be enough 

to face significant increases in the number of passengers; 

second, the security check points are the main bottlenecks in 
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the airport's pedestrian flow, an increase in the number of 

these immediately improves the Urban transportation system 

performance. And third, the police officer for migration 

control and prevention is the next most important bottleneck 

in the flow (J. Enciso, 2016). 

In a simulation world, you can test an unlimited 

number of planned measures to determine which one 

provides the most efficient result. With PTV Vissim’s 

advanced analysis and visualization tool, it is the ideal 

crowd and pedestrian simulation software used by 

transportation planners and consultants, architects and 

operators of large buildings and large public spaces, event 

managers, and fire protection engineers. This tool helps in 

finding the Dynamic routing, which enables you to perform 

a simulation where pedestrians not only choose the shortest 

but also the fastest route to get to their destination because 

time really does matter, that helps in managing the 

passengers speed and perception times on the metro 

platforms and Analytical output that has high value 

analytical outputs such as journey times, density levels, 

level of services (LOS), queuing times and waiting times 

(Vissim, n.d.). 

In addition to this we can do the cellular automata 

that can give the affective results as we expected 

Cellular automation, each of a set of units in a 

mathematical model which have simple rules governing 

their replication and destruction, used to model complex 

systems composed of simple units such as living things or 

parallel processors. Each pedestrian considered as a single 

body. Movement of pedestrians will look like coins moving 

on the chess board as Fine grid Cellular Automata 

Simulation is used to predict the efficiency of the system 

and performance issues, to estimate evacuation time. In the 

adopted the fine grid cellular automata to simulate straight 

line movement towards a target. Pedestrians will walk in a 

straight way writer projects the basics of fine grid cellular 

automata and formulated the variation of least effort 

movement, and discrete event simulation methods for 

simulating the actions of the pedestrians. Large scale 

behavior of pedestrians like way finding and navigational 

aids are dealt in the separate model. Navigational and way 

finding movements are the macroscopic element. Crowd is 

considered as the liquid entity with varying densities and 

speeds. And can be solved by the differential equations. 

Simulation of the Pedestrian will transit into the 

neighboring cells and some others will remains. Considering 

the size of the cell as 40*40 cm, and pedestrians can move 1 

2 3 4 cells at a time with the speeds of 0, 0.4, 0.8, 1.2 and 

1.6m/s. The average speed of the pedestrians will be 

1.3m/s. 
In the proposed new method pedestrians can have 

different sizes, shapes, and speeds. Also can be divided into 

groups(adults teenagers, child). By applying the cellular 

automata settings and modelling the collisions and 

overlapping the pedestrians are avoided. Cellular grid 

automata can accommodate up to 7-8 passengers (XU, 

2010).  

 
Fig. 4: Representation of pedestrian in cellular grid automata 

V. CONCLUSIONS  

Since the research on the pedestrian reaction time and the 

walking speed at the metro railway stations are very less, 

there is a provision to do more and more research on the 

reaction times and walking speeds that can develop the 

management of the crowded pedestrians especially in the 

metro stations. More detailed dynamics characteristics have 

to be investigated to further reveal the pros and cons of the 

pedestrians in the metro train stations and the cross walks. 

This research helps in finding out the velocity and the 

moving path of the passengers especially in the metro trains 

during the peak hours by analyzing the characteristics 

through the qualitative and quantitative data that was 

obtained through surveys. The characteristics of the 

pedestrians and the simulation procedures were discussed in 

this paper. 
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