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Abstract: Important factors in urban is crowd management
and management of the transport system for reliable
performance of these problems like overcrowding, longer
duration of travel might occur. Emerging technologies has
given avenue of opportunities to perceive human activities and
in digital advancement. Through the project implementation
certain issues of the urban public transport are resolved and a
smart system with new technologies are developed. The smart
system comforts the passengers and the travel agency with
certain services like crowd density estimation, location
prediction of the bus. scheduling of the bus, travel time from
source to destination.
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I. INTRODUCTION

In this modern generation time is considered very precious
waiting for longer hours to travel from one place to other
can be avoided using smart transport system. Advanced
technology has contributed to the collection of data in urban
space. These data are generated from portable devices, non-
frequency devices, satellites, transport system and social
networking services. Emerging technologies has given
avenue of opportunities to understand and predict the urban
dynamics in detail with planning of services. Public
transport plays a major role in transporting people
efficiently from place to place. These are preferred more
because of their affordable rates and extensive routes. Bus
systems are the back bones of public transport system
specially in cities. The possibility of sensing and predicting
the crowd is important factor for improving urban mobility,
planning safety and tourism activity. It also helps in crowd
management and crowd stability analysis. Intelligence
system of public transport can result in proper utilization of
the time. If the real time data like seating availability routes
and so on can be obtained it not only helps scheduler to
schedule buses but also helps people to schedule their travel
time accordingly.

Il. LITERATURE SURVEY
This generation frequently uses public transportation, which
makes it vital to give users the tools they need to maximize
their trip times. Numerous studies on smart public
transportation systems, crowd density estimation, and
location prediction have been conducted during the past few
years. To compute the number of passengers in the bus,
authors have provided solutions. 10T, deep learning,
WLAN-enabled mobile devices, and other technologies
have all been employed to accomplish these tasks. In the

survey paper [1], reviews of several crowd management and
estimation systems along with methodology to predict
current location. [2]. uses an off-the-shelf 802.11n Intel
5300 NIC receiver and a single Wi-Fi router to create an
indoor crowd density prediction framework based on CSI.
The Measured K-NN classification model exhibits the
highest accuracy (99.8%) using the training dataset,
according to the performance tests.[3] Developed a mobile
app that allows administrators to track occupancy, humidity,
and pressure inside the wvehicle utilizing Wi-Fi-based
standalone microcontrollers to read data from sensors and
actuators placed at bus stops.[4] a system that senses the
inward and outward movement of passengers and updates
the passenger count in the cloud by using IR sensors
attached to a Node MCU. A GPS module is added to track
the bus’s arrival time. [5] Using cameras, YOLOV3 and
CAE are utilized to identify crowd features and gauge the
size of the throng inside the bus. The combined usage of
these two deep learning models allowed for the prediction
of the bus's passenger capacity. The system was put to the
test in the morning, afternoon, and at night to examine the
data at various times. The bus passenger dataset and the
crowded dataset had MAEs of 1.35 and 1.98, respectively.
[6] Each car had a tracking device built in, and a program
using Google Maps was created to track the whereabouts of
the vehicles, collect data in the field, and send data to visual
display stations. A Raspberry Pi ARM Cortex A53 CPU
with a universal modem was placed in the visual display
station and used to facilitate communication between the
base station and remote area. The in-vehicle tracking
device's core controller, the Atmega 328P, was programmed
in the Arduino Integrated Development Environment
(AIDE) using the C programming language.

I1l. PROPOSED METHODOLOGY
Considering all the other literature, we have come up with
our methodology. This includes hardware and software
modules which plays a major role in better accuracy and
flexibility in crowd density estimation and location
prediction.
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Figure 1: Proposed Methodology

The proposed methodology shown in Figure 1 is divided
into three modules namely Internet of Things(loT),
Prediction and client user interface which is integrated using
cloud server.

Firstly, module 10T wuses the Infrared(IR) Sensors,
NodeMCU microcontroller which are connected to cloud to
send the IR sensor data with the location where the latitude
and longitude is retrieved from the satellite. The cloud
server stores the 10T data in the form of JSON/CSV which
acts as an input for time travel prediction from one place to
another. These outputs are displayed in the custom website
created for the client and the travel authorities. The website
contains login pages for both passengers and
admins/authorities. The passenger home page contains all
the stations which connects to the details page that contains
the graph and data of crowd inside the bus and crowd outside
the bus, a source with destination with calculated travel time
and an option for passengers to confirm the pickup. The
admin page contains the all the details for their analysis with
number of pickup request and an option to add bus
according to the requirements. The login details and the
credentials of the passengers and authorities are stored in
Firebase cloud.

IV.HARDWARE AND SOFTWARE REQUIREMENTS
The below Table 1 and Table 2 refers to the hardware and
software requirements respectively.

Table 1: Hardware Requirements

Processor Intel Core i3

Ram 4gb or above

Hardware 50 gb or above

Input Device Keyboard mouse and
hardware ports

Display XGA 1024*768 pixels

Microcontroller NodeMCU

Sensors IR Sensor

Miscellaneous USB interface and power
adopter

Table 2: Software Requirements

Operating System Windows

Programming Language Python, Embedded C

Website HTML,CSS,JavaScript
Environment Arduino IDE,

GoogleCollab,Visual Studio
Application Server Cloud-ThingSpeak
Database Cloud,CSV file

V. CROWD DENSITY ESTIMATION
The density of crowds as processed by crowd density
estimator extract features directly and map them to different
crowd density levels, such as very little, moderate, heavy,
and extremely high in the form of graph. The number of
persons in each range, as well as the total number of ranges,
may vary depending on the application and local conditions.
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Figure 2: Crowd Density Estimation

Crowd counting in real-world can be conducted by may
means like census, using CNN algorithms etc. Another way
crowd counting is done using 1oT module. Here the IR
sensors are connected to NodeMCU through jumper wires
to the respective pins. Two IR sensors are used to get the
inward and outward movement of the crowd. The sensors
when get abstracted with a person will increment the counter
by one. First IR sensor is used for inward movement of the
crowd inside the bus, second IR sensor is used for outward
movement of the crowd outside the bus. A Simple bi-
directional counter algorithm is used to get the results of the
movement of crowd so that the crowd density estimation is
carried out. The data from the sensors is finally uploaded to
the ThingSpeak cloud server from which it is displayed in
real-time on the custom webpage designed.

NODEMCU

V1. LOCATION AND TIME TRAVEL PREDICTION
The location of bus using its API's can extract features
directly and map them to cloud which helps in predicting
travel trip duration which varies.
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Figure 3: Location and travel time prediction

NODEMCU

The Location API which is considered from the NodeMCU
microcontroller is uploaded to the ThingSpeak Cloud Server
using Wifi.This data is further converted to CSV file for the
time travel prediction. The XG Boost classifier is used to
predict the travel time from source to destination. The
parameters and the attributes considered in the machine
learning algorithm are latitude and longitude of the source
and destination. The results of the XG boost model is then
displayed on the website as shown in Figure 3.

VII. COST ANALYSIS OF THE MODEL
The 10T module will be having hardware components cost
analysis of the same and total cost of the model developed
is shown in Table 1.
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Table 3: Cost Analysis of hardware components

SINo Hardware Amt($) Quantity
components

1 NodeMCU 3.54 1

2 Relay 1.73 1

3 IR sensor 1.95 2
Breadboard 8.25 1

VII: RESULTS AND DISCUSSION

The results of the proposed model are as follows

Figure 5: Worklng of IR Sensors (inward and outward movement)
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Figure 6: Output on Serial Monitor

The following table summarizes the accuracy values for the

trained model

Table 4: Comparison of the trained models with their

Current Crowd Density :

Current Crowd Densitwy :

Current Crowd Density =

Current Crowd Density =

5 Jumper Wire 1.95 2
6 USB cable 3 1
Total 22.37 8
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Figure 10: Details from Cloud for passengers

VIIl: CONCLUSION AND FUTURE WORK
Urban planning and development is necessary for country's
development and reduces the complication of human
activities using new technologies. These give a plethora of
opportunities to the public for their travel and time
management.

A new approach for crowd density estimation applying

internet of things is carried out in respect to the

implementation which address the problems of large crowd

accuracy
Model Accuracy
MultiLinear Regression 73.51%
Random Forest 96.01%
ExtraTree Regressor 94.31%
XG Boost 96.22%

management. The proposed model can recognize movement

of crowd in and out of bus, which in result increases the
efficiency in performance.
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Location prediction plays an important role in research as it
is used in every application. An overview of location
prediction ranging from source to destination and the
evaluation of prediction of travel time is implemented. The
different types of data sources and the location prediction
framework are the important steps to consider for
implementation.

Finally, future Works can be carried out by adding different
resources and features to the existing working model which
can be included with [i] Voice system for the specially
challenged people [ii] Tracking system for kids and women
[iii] Information on daily applications [iv] Conductor-less
public transport system [v] Ticket-less travel [vi] Providing
insights of the traffic and weather congestion.
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