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Abstract 

Introduction of AFC gates and smart cards have reduced the wait time for passengers during travel. 

Passengers face overcrowding in selective coaches which provides inconvenience to passengers travelling 

long distances. We propose a facial recognition framework which can determine which coaches are 

overcrowded and which coaches are empty with the help of the camera fitted inside each coach. This 

framework can be integrated with the electronic signboards present on the platform. 
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1. Introduction 

Metro train stations have introduced AFC and RFID technology which has reduced the need of human 

interaction for ticketing. Passengers can self-check-in into the station with the help of RFID tokens or 

smartcards through AFC machine. These machines keep count of the daily ridership as well as the duration 

between check-in and check-out. This helps in assigning fines to passengers who overstayed the duration 

in the station.  

The convenience of these systems has resulted in the increased ridership of metro after every year with 

the Bangalore metro system reaching a ridership of 200 million for the year of 2022[1].  

This increased ridership has resulted in congestion and overcrowding in trains specially during peak rush 

hours. This rush leads to uneven boarding in different coaches leading to undercrowding in some coaches 

and overcrowding in some coaches. 

This uneven crowding can lead to discomfort, increased pickpockets [2] and as well as safety concerns [3] 

regarding passengers’ life. Passengers are likely to travel on the next train even though it may be 

overcrowded. So proper distribution of passengers is required amongst the coaches so that the above-

mentioned problems can be minimised.  

We propose, displaying the occupancy percentage of people traveling in a particular coach on the timing 

screens, before the arrival of the train which can help the passenger go to the gate for the coach with less 

crowd. The percentage of vacant space available in each coach can be identified by using a facial 

recognition framework, which counts the number of people inside each coach [4] and presenting as a 

percentage showing occupancy. 

 

2. Related Works 

Facial recognition is a widely researched field in Computer science due to its real-life applications in 

biometrics, Information security, access control, law enforcement, smart cards and surveillance system.  

Designing and implementation of an embedded system for passenger detection is an emerging track for 

researchers [7]. Contour feature is used to detect a passenger under the complicated situation. Tao et al [5] 

propose a clustering-based method for counting passenger in a bus with a single camera. After an in-depth 
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study of different research papers on passenger detection. Table I shows the summary of existing systems 

and efficiency of systems. 

Infrared and pressure sensors have been conventionally used to count the number of people that are 

currently present in that area. Xi Zhao et al. [6] presented the use of facial recognition to count the number 

of people in a closed space using face detectors and Kalman filter.  

Vivekanand S Gogi et al. [8] have proposed the use of facial recognition in transportation as a way of 

ticketing the passengers without the involvement of conductors and smartcards. Their aim was to make 

traveling more secure and convenient by using facial recognition and matching it with Aadhar database at 

the entrance and exit, deducting the appropriate amount from their digital wallet at the exit. 

 

3. Proposed System 

Every coach in the metro train will be installed with multiple high-resolution cameras in front of each 

seating bench (Figure I). These cameras will cover the whole coach. Once a person enters the coach, the 

camera will detect the person inside the coach. 

The system is trained to count a person as an object and any other entity as the environment. When a 

person enters the coach, it will detect the person as an object inside the coach. This will increase the 

 
Figure I. 

number of occupancy percentage inside the coach. The system also stores the maximum advisable number 

of people that can be inside the coach. 

The system compares the number of objects/people inside each coach with the max limit of the coach. It 

then comes up with the occupancy percentage for each coach and displays that percentage alongside the 

coach number on the timing screens put up on each platform of the station. 

The system can also be trained to display if a particular coach has reached its capacity and display the 

overlimit percentage. 

The system encourages the passengers waiting on the platform to position themselves in front of the coach 

with minimum occupancy before the arrival of the train. 

A. Algorithm 

The algorithm we propose to use in this system is Haar Cascade algorithm [9]. This algorithm is trained 

using a large number of positive and negative images. It then uses a cascade function to calculate features 

in windows across the image and classify them as either positive or negative. Positive windows are part 

of the object, while negative windows are not. 

These features are Haar like features and these are extracted by finding the difference between the sum of 

positive windows and the sum of negative windows. 

This algorithm is fast, simple to implement, and can in real-time. It can be used to detect a variety of 

objects which includes faces, eyes, mouths and many more. 
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Due to its capability of working in real time it can be handle the constant incoming and outgoing 

passengers in the coach. It provides a fast and reliable capacity measure to the passengers. 

B. Testing and training 

For testing and training the model, we used a pre-existing face database by the MUCT (Milborrow / 

University of Cape Town) [10]. The model was subjected to 3755 images of human faces with 76 manual 

landmarks. The database contained images of people from different ethnicity, age group and under 

different lighting conditions. It got 3635 hits of the actual faces (Figure II). The accuracy of the model in 

recognizing the faces in the images was over 96 percent (Table II). 

 

4. Conclusion and Future Work 

Facial recognition for counting occupancy can help commuters have less stressful journey as whole. The 

commuters can focus on reaching their destination in place of worrying about travelling making their 

journey more comfortable. This system will reduce overcrowding of coaches, this will result in lower 

frequency of pickpockets, higher safety as people may get injured while rushing into highly packed 

coaches, and more security for identifying individuals resulting in the commuters to expend less energy 

during travelling. Resulting in improved productivity for people commuting for work and comfort for 

people traveling for pleasure. 

This system can also be integrated with city bus system. With the help of this system passengers can avoid 

congested bus stops and go to bus stops with less passenger traffic. 

 

Reference Paradigm Passenger Detection Percentage Description 

Actual Detects Missed 
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Design an algorithm and 

software for passenger flow 

detection with real-time 

embedded equipment  

114 
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Hough 

Transform 

&Fuzzy 

123 110 13 88 Applied image processing 

techniques for real-time 

detection of passengers. The 

produced technique applied in 

DSP based embedded system 

27 23 4 82 

50 47 3 93 

33 31 2 93 

233 211 22 89 

Table I COMPARISON OF EXISTING SYSTEMS 

 

Table II Haar Cascade Algorithm Accuracy 

Actual faces Hits Misses False Detects Multi-hit Accuracy 

3755 3635 55 63 5 96.8 
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Figure II 
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