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Abstract—this paper mainly focuses on the safety of the people travelling in public transport (bus) based IOT. This ensures the 
safety by limiting the number of people travelling in the transport. We use an Arduino(Ref-1) and IR sensors to design a circuit 
and a LCD display is interfaced with the circuit to display the number of people inside the bus. We used arduino programming 
language and at first a bidirectional counter was designed with all the components mentioned above. An IR sensor is used to 
detect the person who will be getting inside the bus. When the count exceeds in the bus, an alarm will be raised as an indication 
that the count exceeded. The alarm will stop only when the count is back to the limit. The alarm also could be handled 
manually by the driver in case of emergency. As a step of future enhancement we are creating an application through which we 
can track the number of seats available in a particular bus and live tracking of a bus can also be done. 
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I.  INTRODUCTION 

Men hanging from public transports i.e. bus, with just a 
toehold or one hand held on the footboard, are a common 
sight in the city. Despite a number of deaths arise due to this 
practice; commuters continue to ride on footboards. Finding 
the reason behind this travel in footboard, people practice 
this mostly due to lack of space inside the bus. This must be 
the primary reason for footboard travel. The secondary 
reason could be people wanted to reach their destination on 
time. Apart from this people also travel on footboard just for 
the thrill it gives them which could not even be considered as 
a reason.  

Around 39 lost their lives every day after falls from buses till 
2018. Close to 4,000 have been fined for footboard travel. 
More than 750 awareness campaigns against footboard travel 
had been carried out. But till now there is no proper solution 
for this issue in India. 

“Many students travel on the footboard as they have to reach 
college, schools and their destination wherever maybe on 
time and all the buses are crowded. “We stand to lose 
attendance when we reach college late,” said one of the 
friends of Shivakumar, who died in the accident at St. 
Thomas Mount. 

However, not all have a valid reason for travelling 
dangerously. 

These are the problem statements that we have analyzed and 
in order to give a solution in depth we have selected the 
transport bus and have come up with a solution. 

Bus system provide a versatile form of public transportation 
with the flexibility to serve a variety of access needs and an 
unlimited range of locations throughout a metropolitan area.      

 Bus vehicles should be designed according to universal 
design principles and should be able to easily accommodate a 
variety of users, including people using mobility aids and 
walking aids, people with a vision impairment, including 
those with guide dogs, cyclist, parents with prams and 
strollers, and people travelling with luggage or shopping 
trolleys. 

Bus stops should have good amenities especially at high-use 
locations, including shelter, seating and lighting, as well as 
being well-maintained. A good driver places priority on his 
passengers need, seek to facilitate access for everyone, and is 
friendly, courteous and well presented to make passengers 
feel welcome. Many people lack knowledge of how to use 
bus systems, including whether they will be able to use the 
service, how to plan journeys using the bus network, how to 
find the information they need to make bus journeys, and 
make accessibility features will be available for a given 
service. 

Services should be punctual and frequent, have a wide span 
of operating hours, prevent overcrowding, meet the needs of 
local communities, make low-floor buses available, and 
support interchanging. 

Making decisions about the bus network should incorporate 
social and environmental objectives. Good community 
engagement and feedback mechanisms would improve the 
decisions made about accessibility of buses. Making all these 
we can able to give a very vast change and greatest solution 
for our project to control passenger count as well as 
accidents. 

 So the solutions will be discussed in detail and for all these 
problems we came up with a solution.  

 

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 14, Number 5, 2019 (Special Issue)  
© Research India Publications.  http://www.ripublication.com

Page 52 of 57

mailto:renishabenno@gmail.com
mailto:poojabalakrishnan1998@gmail.com
mailto:silviya7797@gmail.com
mailto:renishabenno@gmail.com


 

 

 
II. RELATED WORK  

 
Bus for the most convenient & India’s public transport 
system is the most widely used in the world. The automobile 
industry in India is rapidly growing with an annual 
production of over 4.6 million vehicles, and vehicle volume 
is expected to rise greatly in the future. 
 
In the context of rising levels of bus use, there was no 
quantitative evidence that the scheme itself had increased the 
number of journeys with the bus as the primary mode, or the 
number of kilometres travelled by bus by young people 
compared with adults during term-time weekdays. However, 
these had gone up overall for both groups.  
                           There was evidence that the number of short 
journeys had risen. The qualitative data provided some 
evidence that the universal scheme, cost free to young people 
at the point of use, contributed to this, and also potentially to 
discretionary journeys not identified in travel diary data. The 
qualitative data also described how bus travel had become 
the default mode of transport for many journeys, as it 
enabled young people to travel together 
 
 
BUS: 

 
Bus almost makes 90% of public transport all over India, 
which is the most cheap& convenient mode of transportation 
for the public. There are lots of rules and acts for the 
transport. Central government have also have future plans of 
introducing hybrid safe journey 
.  
                                        In this new plan we use BUS 
PASSENGER SENSOR& Arduino. Normal horizontal beam 
sensor will have lots of complications while sensing the 
counts because it may also counts the weights of bags. so, 
this leads to overlapping which finally may results in error. 
So this can be overcome by using BUS PASSENGER 
SENSOR.  
 
    Arduino reads the number of passengers available and will 
display in the screen. Better visualisation with proper inputs 
gives the better output for the managing the whole function. 
 

III. METHODOLOGY 

Block diagram: 

The block diagram is very simple and it just consists of three 
blocks showed in fig.1. The block diagram can be 
represented as follows: 

 

 

 

 
Fig.1. block diagram of circuit 

 
The detector used here is the IR sensor which will be 
detecting the person who will be getting inside the public 
transport. The microcontroller used here is arduino and the 
indicator is the alarm which is going to indicate that the limit 
has been crossed. Now let’s see the working of the 
components. 
 
 
IR sensor: 

 
Fig.2. working of IR sensor 

 
                           The sensor would observe an obstacle or an 
interruption and provide an input to the controller which 
would run the counter which will increment or decrement 
depending on entering or exiting of the person in the bus. As 
discussed earlier we are designing a bidirectional counter so 
that the count can be detected when a person is entering as 
well as exiting( Ref-2). The working part of the sensors will 
be provided clearly in the circuit explanation. 
 
                        A weak point in this automatic counting 
solution – which, amongst other things, can also be easily 
found in commerce – is the need of installing more than one 
sensor per door, with a consequent cost increasing. In order 
to prevent the infra-red ray from being avoided by a 
passenger and evaluate the crossing direction, a minimum 
amount of two sensors is to be installed on every gate, but 
the number of LED’s may increase remarkably if the gates 
are larger than 2m. 
 
The use of passive components generates a less punctual ray 
(the LED is replaced by emitters which generate ‘widened’ 
infra-red bundles), composed by two parallel arrays whose 
arrangement allows diversifying the two typologies of signal 
reflection, whether the passengers are entering or leaving the 
vehicle. 
 
                                The issues relevant to the number of 
sensors to be utilized and – subsequently – to their cost 
cannot be overlooked because, as in the case of the active 
systems, more than one sensor per door is to be applied to 
detect the passage direction. As mentioned above, the 
electronic device used by the passive infrared-red sensors is 
pyroelectric (see Figure. 2), i.e. it ‘reacts’ to the sudden 
temperature variations or – better – to the infra-red radiation 

Detector Indicator Microcontroller 
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emitted by a human body; this typically emits a frequency 
included in the range between 7 and 14 micro meter. 
 
MICROCONTROLLER (ARDUINO): 
 
 
 

 
 

Fig.3. Arduino board 
 
It is the cheapest resource for making this device. Even 
though raspberry pi has many other features than arduino we 
found that arduino could serve all the features that this device 
needs. In this device, the microcontroller (arduino) acts as 
the counter, as it counts the number of persons getting into 
the bus which is depicted in fig.3. 
   Now, we can see the flowchart for the arduino process 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.4. process of Arduino program 
 
 

         
 
 
         1) The door of the bus opens at every bus stop. 
         2) Persons will get in and get out from the bus. 
         3) When a person gets inside the bus the count 
increments and when a person gets down from the bus the 
count decrements 
         4) For example: let us assume the count is set to 60,if 
the count exceeds 60 an alarm will be raised and the alarm 
will stop only when the count comes back to 60 
         5) It acts as a bidirectional counter, as it counts the 
people entering and exiting. 
 
         6) After the count come backs to the normal the door 
closes. 
         7) The process explained above is clearly showed 
through flowchart in fig.4. 
 
 
 
IV.CIRCUIT EXPLANATION: 

 
 

 
 
 
                                   Fig.5. circuit connection 
 
Often, we see visitor counters at stadium, mall, offices, class 
rooms etc. Those counters are used to count people entering 
and exiting that particular place. The purpose of the counter 
will be to count the number of persons in that place. Today 
we are here with automatic alarm system project with 
bidirectional counter by using Arduino Uno( Ref-3) 
    The circuit connection is clearly shown and depicted in 
fig.5. The components required for the circuit connection are 
listed below: 
 
        Arduino UNO 
         Relay (5v) 
         Resistors 
         IR Sensor module 
         16x2 LCD display 
         Bread Board 
         Connecting Wires 
         Led 
         BC547 Transistor 

Start  

Count =0 

Count =count +1 

If count >60 

Alarm on Alarm off 
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         The project of “Human safety bus” is based on the 
interfacing of some components such as IR sensors, 
transistors, resistors etc. 
 
 With arduino as the microcontroller, this counter can count 
people in both directions. This circuit can be used to count 
the number of persons entering the bus in the entrance gate 
and it can count the number of persons leaving the bus by 
decrementing the count at same gate or exit gate and it 
depends upon sensor placement in bus. This project is 
divided in four parts: sensors, controller, counter and display. 
The sensors part and the controller's part are explained 
already. For displaying purpose we will be interfacing a 16*2 
LCD screen.  
The working of the model is discussed as below: 
 
 
 
        Initially 2 IR sensors are placed at the entrance/exit of 
the bus. It senses the person who is entering/exiting from the 
bus by using a bi-directional counter. 
 
        Purpose of bi-directional counter:  
As there are two IR sensors used to build this counter, let's 
name the first IR sensor as sensor 1 and the second IR sensor 
as sensor 2. Let us assume that a person is getting inside the 
bus. The sensor 1 will activated at first and the sensor 2 will 
be activated next. This order of activation means that a 
person is getting inside the bus. Let us assume that a person 
is getting down from the bus. The sensor 2 will be activated 
first and the sensor 1 will be activated next. This order of 
activation means that a person is getting down from the bus. 
This is the simple working behind the counter.  
 
 
 

 
 
 
                                Fig.6. circuit diagram of the model 
 
 
 
 
 

ALGORITHM( Ref-4 & 5) 
 
Setup () 
 
Input: Pin 4 & Pin 5 
Output: Pin 13 & Pin 7 
Step1: Start; 
Step2: Set Modes of Pin 4 & Pin 5 as Inputs; 
Step3: Set Modes of Pin 13 & Pin 7 as Outputs; 
Step4: Assign Pin 13 as Low; 
Step5: Assign Pin 7 as High; 
Step6: End; 
 
Loop () 
 
Input: Passengers entering 
Output: LED State  
Initialise: int count=0; 
    int a1,a2; 
    int MAX_Value=5; 
Step1: Start 
Step2: if a1==1 
  while a1==1; 
   Void Sense(a1,a2); 
 Increment count by 1; 
  
 if a2==1 
  while a2==1 
   Void Sense(a1,a2); 
 Decrement count by 1; 
Step3: if count > MAX_Value 
  LED On; 
 else 
  LED Off; 
Step4: print count; 
Step5: End; 
 
 
Algorithm: Sense (a1, a2) 
Input: a1, a2 
Output: Pass Values to Pin 4 and 5 
Step1: Start 
Step2: Assign Pin 4= a2; 
 Assign Pin 5= a1; 
Step3: End; 
 
 
 
DEVELOPING THE APP: 
 
The database used to create this application is firebase and 
the application tool used for creating this application will be 
android studio. The language used to perform the front end 
operation is XML and the language used to perform the back 
end operation is java. 
 
 
The firebase real time database is cloud hosted database. 
Data is stored as JSON and synchronized in real time to 
every connected client. When you build cross platform apps 
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with our iOS, android, and JavaScript SDKs, all of your 
clients share one real time database instants and 
automatically receive updates with the newest data.  
    In firebase database we use Firestone for data storage and 
data retrieval. we use firebase storage for storage database. 
 
 
We create this app for the passengers in order to view the 
location of the bus and the availability of seats in the bus in 
prior itself. So, this will help to reduce the crowd and waste 
of time instead waiting in bus stop. The main operation of 
this project will be done by this app which will reduce the 
count by creating awareness through app itself. This will 
limits the entry of passengers and this in turn helps sensor 
inside the bus to detect passengers easily without any errors 
and confusions(Ref-6). 
 

 

V.RESULTS AND DISCUSSION 

 

 
 
 

Fig.7. No.of passenger count at each stop 
 
CASE 1: IF PASSENGER GETTING ON ONE BY ONE, it 
is easy to count them by sensor though this is easy and there 
will no confusion 
 
CASE 2: IF PASSENGER GETTING OFF ONE BY ONE, 
it is also the same process done in case 1 
 
CASE 3: IF PASSENGER GETTING BOTH ON AND 
OFF, though the sensors are at front and back door it is easy 
to detect and count simultaneously. 
 
CASE 4:IF TWO OR THREE PASSENGER GETTING ON 
AND OFF AT SAME TIME, although the bus door is wide 
which can  allow two or three passengers at a time a single 
sensor can able to count because BUS PASSENGER 
SENSOR have all these capabilities in counting without 
error. 
                   There are also many ways of approach for 
avoiding these types of accidents in public transport. Now let 

us see the various methods people used to approach the same 
kind of this problem(Ref-7& 8) 
 

1. If a person stands in the footboard when the bus is 
held on the two ultrasonic sensors fitted in the 
footboard will send message to a system which will 
lock the accelerator and prevent the bus from 
moving. If anybody steps on the footboard when the 
bus is on the move the driver will get an alarm to 
stop the vehicle. 
 

2. The have also developed a mobile application in 
addition to computer version using which the people 
can book their seat in advance. 

 
 

3. Another project attempts to integrate the country’s 
transportation system with mobile phones to 
efficiently handle crowded buses, avoid footboard 
travel and the resultant accidents. 
 

4.  The system ensures that the bus does not move 
unless the foot board has no passengers and more 
importantly, only when the doors are closed.  

 
 

5. The DAS features a system in which the 
microcontroller continuously monitors the output 
from the sensors placed in the footboard of the bus 
and stops the bus if a person stands on the footboard 
for more than the programmed time. The system 
also has advanced lane detection system and IR 
based driver fatigue identifying system. This system 
comprises of the distance reflective sensor that can 
prevents accidents by controlling vehicle speed. It 
also incorporates a LCD display of the passenger 
count and LED indication about seat availability to 
the commuters outside the bus. 
 

6. In order to totally prevent passengers from 
travelling on the footboards and to prevent 
passengers rising on the footboards without buying 
tickets, a new technology, ‘door protection 
equipment’, is being installed in 7 buses for testing. 
These are installed in the buses (D52, C51, 29C, 
21H) plying from Adyar & Thirvanmiyur depots. 
This equipment is installed in the brake system of 
the bus. This will ensure that the bus doors will be 
open only when the brakes are applied. Also, only 
after the passengers get inside the bus and the doors 
are closed, the driver can move the bus.  This 
system will ensure safer travel. 
 

7. In spite of all the ideas we found our idea to be cost 
efficient and effective method if implemented. And 
among all these ideas we found this idea to be the 
effective one.  
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8. The results of the number of passengers getting 
down at each stop per day is shown in fig.7. 

 
 

VI.CONCLUSION AND FUTURE SCOPE: 

 
Passenger counting can be very useful for the management, 
scheduling and planning of the public transport, since it 
enables to set the transport service according to the observed 
demand, in order to improve the level of service provided to 
the users. 
 
Finally, no technology is better than the other ones in 
absolute terms: the final system performance depends on the 
objectives (i.e., the use of the collected data shown in fig.8.), 
on the size of the fleet of vehicles to be monitored, on the 
need of integration with other technologies and programs 
which are perhaps already activated within the public 
transport company, on the numerousness and sampling 
frequency required, on the type of vehicles and on other 
factors connected to the service to be dealt with(Ref-9) 
 
Normally, a bus can accommodate only 73 passengers (48 
sitting and 25 standing).on an average a typical bus 
accommodates about 150 passengers with many travelling on 
the footboard.(Ref-10) 
 
 
 

 
 
Fig.8. percentage of  Passengers travelling according to their 
choice of transport 
 
 Due to this problem we came up with the solution which we 
discussed above. Even though the solution cannot serve the 
best outcome for the problem, trying to implement this can 
reduce the accidents caused due to travel on footboard. This 
project does not stop with this but has several other future 
enhancements. So we have come up with one such future 
enhancement. 

 
          Future scope: as we discussed in the abstract we are on 
process of developing an application through which one can 
track the bus which they wanted to travel. This application 
can give the status of the bus i.e. where the bus is currently 
travelling, number of seats available in the bus, the timing of 
arrival of each bus. 
 
         We are on process of developing the application and 
will try to bring to implementation as soon as possible. Here 
is a video how our project works with an app and hoe 
passenger get into bus without any crowd and sensor senses 
without any confusion 
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