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Abstract 

Smart Bus: An Automated Passenger Counting Systemis ahardware and mobile-based 

application system. This research involved the design and implementation of automated 

passenger counting which provides a solution to remove syndicate and corruption in the 

transportation sector. It counts how many passengers are sitting on the seat and shows on the 

display screen in real time monitorand the authority can see the total number of passengers. No 

paper receipt is needed to ride on the bus. It enables transport authority to obtain accurate bus fare 

from bus drivers and helpers remotely instead manually counting where corruption happens. This 

system is made with Arduino Uno, Bluetooth HC-05 module, pressure pad, potentiometer, data 

collection software module (Arduino IDE, Bluetooth terminal HC-05).The proposed passenger 

counting system would be beneficial for both bus owners and government (BRTC- The 

Bangladesh Road Transport Corporation). As a working prototype, this system has been detecting 

3 seats with an accuracy rate of 90%. 

Keyword:Smart bus; Automated Passenger Counting in Bus; Pressure Pad;Digital Display 

Screen; Bluetooth HC-05. 

1. Introduction 

Bangladesh is ranked 4th in the world’s most populated country. According to the 

population survey of 2014, the Great Dhaka city has the population of approximate 1.7crore 

people [1]. Moving around inside the most densely populated city like Dhaka, turned out to be a 

headache for every general people. Due to the high travel fare in Taxi cabs, CNG and UBER, 

most of the people cannot afford them. So, they choose local bus services as their preferable 

transport because it is the cheapest and efficient way to travel but they had to face another 

problem which is corruption. This is a prime reason behind an unorganized transportation system. 

The drivers and the helpers don’t care about their customer’s comfort. They take passengers as 

much as they can and they give less amount of money to their authority. But it is possible to 

overcome this problem through an automated transport system. Our automated bus service will 

work like a virtual helper for the bus authority.  

2.Concept Review  

2.1 Proposed System 

In our proposed android system, any passengers who will board, it will be shown in the 

display monitor installed in front of the bus. No manual counting would be needed. If there is no 

passenger on seat, it will show a blank seat. But when a passenger will be seated on the bus, it 

will show occupied on the display screen. Display will change the color for each seat occupied. 

The display database updates in every 30 sec. There will be some checkers for every stoppage. 

When the bus reaches any stoppage, checker will enter into the bus. He will access into the 

display database by giving his login credentials and send the updated data to server. So that, from 

every starting point to destination, the actual number of passengers will be automatic counted and 

it will reduce the window of corruption. 

 

2.2 System Design 

International Journal of Pure and Applied Mathematics
Volume 118 No. 18 2018, 3169-3177
ISSN: 1311-8080 (printed version); ISSN: 1314-3395 (on-line version)
url: http://www.ijpam.eu
Special Issue ijpam.eu

3169



In this system, it has a pressure pad beneath every seat and the pressure pad acts like an 

open circuit connected to Arduino microcontroller and variable resistors. When passengers are 

sitting on the seat, pressure pad becomes closed circuit and passes the voltage into the circuit. The 

voltage goes to Arduino IDE and the Arduino converts the voltage into a digital signal like 0, 1. It 

means when a passenger is sitting on the seat, it passes the value as 1. Also, when there is no 

passenger, it passes the value as 0. 

2.3 Work Flow process 

 

Figure 1: Flowchart of the Proposed System 
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Figure 2: Proposed System Architecture 

2.4Operating Environment 

List of Hardwires 
1. Arduino Uno (microcontroller) 

2. Bluetooth HC-05 

3. Potentiometer 

4. Pressure pad 

5. Touch screen display/ Tablet 

 
List of Software and Programming Language 

1. Java 

2. XML 

3. MySQL 

4. PHP 

5. Python 

6. Android Studio 

7. Arduino IDE 

8. HC-05 Bluetooth Terminal  

2.5 Circuit description 

Phrase 1: MakingPressure Pad  

We made a pressure pad which will work as a pressure sensor for our project. Pressure 

sensor does its job as a pressure-sensitive component which measures the pressure of an object 

and converts the experiment value into an electrical signal output. We made the pad by placing 

aluminum paper and foam sandwiched between two cardboards. The foam will work as an 

inductor between cardboards. With the help of two wires, pad directly connected to the Arduino. 

As shown in the figure3, when we give a pressure on the pad, it activates and gives an analog 

signal. 
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Figure 3: Pressure Pad Connected With Arduino 

Phrase 2: Using Arduino Uno 

Pressure pad is connected to Arduino through a bread board. In the Arduino board, we 

connected one terminal of the pressure pad to the 5V DC supply and the other across the VCC 

terminal of the potentiometer. Later, we connected the GND to the Arduino board and the signal 

to the analog AO port. This would give an analog voltage signal when a pressure was applied to 

transmit the signal using a module. We converted the analog signal to digital signal (1 and 0) 

using Arduino IDE. 

 

Figure 4: Block Circuit Diagram of the Proposed System 

Phrase 3: Process OperatingBluetooth Terminal HC-05 

We have used HC-05 Bluetooth module to transmit the signal because it is the most 

economical and easiest way to go wireless and also designed for transparent wireless serial 

connection setup. For conduction we get 1 and for open we get 0(zero). We connected the VCC 

and GND to the Arduino board and the TXD to port 3 of PWM region and the RXD through a 

resistor to the PWM of the port 4.As shown in figure 8,Bluetooth detected the value as on/off 

which represents whether there is any passenger in a seat or not.  
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Figure 5: Receiving output from Bluetooth Terminal HC-05 

2.6 Application Description 

The display was designedfor android mobile platform. We added different features like 

seat icon, checker id, password and complain box. After entering the bus, checker gives his login 

credentials and send updated info to authority server. In the complaint box, the passenger can 

complain about the driver, or service to the authority. 

 

Figure 6:Proposed System API 

3. Result and Discussion 
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We have done testing for three consecutive seats to compare the results. In this stage, we 

checked several functionalities. 1
st
 of all, we checked the pressure pad whether it is working 

properly to pass the value or not. After that, we checked display screen. When we created 

pressure for a seat, display became RED color which means that particular seat is occupied. 

Later, we checked if the data is going to server accurately or not. The result comes in affirmative. 

Then the data goes to the server and authority can monitor the whole system.  

Figure 7: (a) Proposed hardware implementation, (b) Output in the display screen 

We also examined the bus seats to figure out if our system can detect the seats and verify total 

amount of weight it required to send data. In the table 1,it is shownthe different weights on the 

single seat that we have tested and the observed resultsif any signal was coming out or not. We 

came out with these readings. 

TEST NUMBER WEIGHT (KG) RESPONSE METER 
READING 

SEATING 
PATTERN 

1. 0 0    Not seated     --------------- 

2. 2 0    Not seated     --------------- 

3. 4 0    Not seated       Unknown 

4. 8 0    Not seated       Unknown  

5. 12 0    Not seated       Unknown 

6. 16 0    Not seated       Unknown 

7. 18 0    Not seated       Unknown 

8. 20 1     Seated        Normal 

9. 30 1     Seated        Normal 

10. 44 1     Seated        Normal 

11. 57 1     Seated        Normal 

12. 61 1     Seated        Normal 

13. 75 1     Seated        Normal 

14. 89 1     Seated        Normal 
 

Table 1: Different weights on the seat 

Here we tested for empty seat first and there was no signal (0 in the output). 0 means not seated. 

After that, we put different weights but under 20KG there was no response. When we put 20KG 

on the seat, result was 1 which means seat occupied. So the pressure pad is able to detect a weight 

of 20KG or above. We put highest 89KG weight and we could put more weight on the seat. 
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4. Conclusion: 

In this paper, we have presented an automated system for passenger counting in sitting 

service bus. The proposed project provides efficient and innovative way to give complete access, 

flexibility and satisfaction to the authority. It will work like a virtual helper. Corruption problem 

cannot be erased in one day but it can be cured if we stand against the matter. Our system can be 

a milestone to reduce thecorruption in public transport system in Dhaka. 
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