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Abstract 
 

The most important way to build quality public transportation today is to 
accurately predict when buses will arrive at bus stops. This study suggests a 
model method for predicting live arrival time at a bus stop. This model is 
based on information from traffic about certain parameters such as distance, 
the number of stops, traffic density, rush hour, road type, and the average 
speed of vehicle and number of passengers. The model proposed in this 
article helps to obtain and assist in accurate bus arrival time forecasting, data 
storage, processing of query parameters, and calculations using data 
analytics. Data is gathered from the vehicle and the route passed to a cloud 
server associated with the web. So, this information needs to be monitored 
and converted into useful information to develop an effective revenue 
forecasting system. This study uses the nearest neighborhood forecast to 
adjust the arrival time forecast using the bus and route parameters. The 
execution shows that the proposed model is very ground-breaking in 
foreseeing varieties in transport appearance times along the service route. 
 
Keywords: High-quality public transport, bus-arrival times, prediction 
systems. 
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1 Introduction 
 

When we talk about public transportation in urban communities today 
buses have a significant job in it. To give a high calibre of administration to 
the vehicle system, assorted mechanical advancements are used. With the 
assistance of hardwires, internet empowered gadgets, and information control 
utilized in this advanced innovation improves the important needs of an 
individuals' security, time, and money. The (IoT) [1] gives remarkable 
opportunities to improve existing open vehicle structure by introducing sharp 
development into the public transportation framework. It is time the 
administrators in the overall public vehicle framework be fulfilled with the 
goal that the explorers can use it effectively. In this way, this huge measure 
of information must be controlled and changed over to valuable data to create 
proficient frameworks [2]. Large Data Analytics assumes a significant job in 
creating valuable data from the produced information. WSN created 
Opportunity (IoT) in parallel. IoT is on a very basic level changing the 
transportation business. Cutting edge transportation frameworks will advance 
the development of individuals and products, improving financial aspects, 
open wellbeing on the earth.The model of Smart Public Transport System 
(SPTS) requires information from all bus operators about the bus timing and 
bus cancellations [3]. At a time, instant it is important to use the prediction 
model to find the holding up time of the passengers to use the public 
transport system effectively. It enables travelers to design their outings 
progressively and more reasonable, so it decreases their waiting time. [4] 
One of the significant advancements in SPTS will be achieved after it is 
integrated with IoT and Artificial Neural Network (ANN). 
 
2 Literature Survey 

 
Jing Sun & others introduced a vehicle attribute identification algorithm 

based on a multi-tasking study, in which they developed a multi-vehicle 
attribute dataset for multi-vehicle attributes, and made a specific vehicle 
brand multi-task learning-based. Integrate a multi-attribute vehicle 
identification network into a single model structure for training an 
identification network and a vehicle color recognition network more suited to 
the respective characteristics [5] 

Presented by SVM-based multi-index score for predicting vehicle arrival 
times, SeingHee, Xing, Yu Haitao, Yong Du and Jingjing Wang, the article 
introduces a multi-index calculation method based on the Support Vector 
Machine (SVM) [6], which is used to predict the transport form time.This 
method uses three new lists to enable GPS to calculate administration 
expectations, including discharge rate and accuracy rate, and then SVM is 
used to prepare the model for multi-index estimation. [6] 
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Petracca, M., Pagano, P., Pelliccia, R., Ghibaudi, M., Salvadori, and C., 

Nastasi, C introduced a detailed paper on on-board equipment and 
programming structure for vehicular specially appointed systems that suggest 
a prototype vehicle that can be connected to other roadside vehicles and an 
internal electronic device [7] 
 The system presented in Articles [8] uses sensors to monitor the 
environment, followed by a monitoring system to report the device and its 
details. Thus, the data will be displayed to the passengers as the current route 
of the bus. This system determines the number of tickets received, as it 
determines the effectiveness of the particular technology. 
 Mathieu Sinnetbuilt up a foreseeing method in which they portray a 
proficient non-parametric calculation which gives exceptionally precise 
expectations dependent on ongoing GPS estimations. The main idea is to use 
the kernel regression model to determine the position and time at traffic 
stops. The presentation of the proposed calculation is based on reliable data 
from the Open Transport System in Dublin, Ireland. For 50 min, the 
algorithm's prediction error averages less than 10 percent.It overcomes the 
parametric strategies used by a linear regression model, the predictions based 
on the K-nearest neighbor calculation, and a framework for calculating the 
expected time of the event based on the current back off. The purpose of the 
interjection test is to reduce the size of the prediction kit that completes the 
job. [9] 

Zhang, Qiang, Yanhu Zhang, and Jingyi Li proposed Easy Come to Easy 
Go(ECEG), a novel transport appearance time forecast framework dependent 
on the cell phone for travelers who are going on the transport, all things 
considered, situations. This investigation shows a calculation that utilizes 
continuous GPS information from the field and considers delays naturally for 
a precise forecast of transport appearance time. They built up a model 
framework with various kinds of Android-based cell phone and real GPS 
information from transport highway 26 situated in Dalian, China is utilized 
as a testbed. They have widely assessed the ECEG framework with transport 
highway 26 over a month. Their outcomes recommend that the proposed 
framework accomplishes exceptional forecast precision and increases most 
explorers ' fulfilled. [10] 
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3 Arrival Time Prediction Using KNN 
 

 
Fig.1. Study Route 

To do the experimental Data Acquisition the bus route from 
Thiruvananthapuram to Parassala is selected. Fig.1. shows the Study Route.  
Data used in this study were obtained from the public transport information 
website.  These routes were picked to build up the appearance time 
expectation model. These routes were picked because these courses give 
direct availability to businesses and neighborhoods of the Trivandrum city. 
The route includes several bus stops and has a history of harsh traffic 
conditions which will help to prepare this work to deal with the considered 
parameters in their non-ideal conditions and get accurate analysis in real-time 
and in extreme conditions. The route is between Thiruvananthapuram and 
Parassala and is about 34.6 kilometers long; it takes about60 to 74 minutes 
for the bus to travel from one terminus to the other in each direction. There 
are about 11 bus-stops along the route. 
 
3.1 Data Acquisition 

The execution of this work includes guaranteeing that the proposed 
framework accomplishes a keenness in foreseeing the exact appearance time 
of an open vehicle bus through the examination of a lot of parameters, for 
example,time of the day, number of stops, traffic thickness, busy time, street 
type, and the normal vehicle speed. The parameters used for the analysis are 
collected from the source, and the processing will happen in the smartphone-
based system in the user end. When a versatile framework interfaces with the 
web, which can get to the data of vehicles on every street portion promptly 
from a cloud server and can be utilized for any reason and application. [10] 
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Table I shows the data collected from the route which is selected for the 

experiment over a week. The relationship with the parameters helps to 
predict the arrival time with appropriate accuracy.  Rush hour information is 
tabulated as a ratio and the road type is traffic data and denotes the condition 
of the road and which will have to be rated between 0-1. Since the road taken 
for the experiment is always the same and in good condition, the study route 
rated as 1 for all over the week. And the bus stops on the pre-determined 
route is always the same with a count of 11. 

The data collected can be differentiated as: 
1)        Bus parameters 
2)        Route parameters  

Bus parameters are such useful data acquired from the bus itself, such as 
average vehicle speed, number of passengers, etc. On the other hand route 
parameters are such parameters that are collected from the traffic route such 
as, number of bus stops, rush hour information, etc. 

 
3.2 Data Processing 

 
This particular method displays a model that calculates the arrival time at 

the selected bus stop based on current traffic location and  traffic route 
direction information. The proposed model is based on a predetermined 
information model, which is created based on the previously mentioned 
parameters of the transport network and the grouping of individual time 
intervals ,as indicated by the average travel time of the previous transport.In 
addition to identifying the current area, accurate information about the 
various parameters of the direction of traffic and the time it takes for public 
transportation from the current location to the target bus station is required to 
accurately predict the arrival time of vehicles at a stop. The travel time 
between the current area and the destination can vary considerably, 
especially when an open vehicle merges with other automated traffic, which 
is relevant for open traffic. 

Due to the structural structure of the vehicle, the travel speed and travel 
time in the individual sections of the system shift differences between the 
individual runs in the same segments. Travel rates of transports are 
influenced by various parameters, for example, the thickness of traffic 
stream, authoritative confinements, number of travelers, climate 
circumstance, potential postponements of going before transports, drivers, 
and so on. 
 In the execution of this model, travel times are determined for explicit 
segments of the transport arrangements in the investigation route. Also, the 
relation of the parameters considered for this model with the prediction of the 
arrival time is studied. The factors such as distance, number of stops, traffic 
density, rush hour have a directly proportional effect on the arrival time, that 
is, when such factors increase the arrival time also increases.  
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Since transport is related to different transportations these variables have 

a critical job in foreseeing the appearance time. In the specific model, the 
periods are adjusted according to the time obtained as a result of the runs at a 
clear rate. The model takes into account the travel time in different segments 
of the system from the previous time, which is a roundabout way decides 
traffic circumstance and the abide time at transport stop. When all said is 
done, the proposed model doesn't consider erratic occurrences like street 
mishaps and transport breakdowns. What's more, the variables like street 
type and the normal vehicle speed factors positively affect transport 
appearance time. [12] 
 The model is assessed dependent on gathered data about the areas of 
transports over a specific period. Information gathered during this time was 
utilized to decide the periods and the count of movement times on each 
transport stops in the study course, and the information gathered for some 
time was utilized for the assessment of the proposed model.  

At that point, the after-effects of the model depend on the distinction 
between the observed and determined anticipated transport appearance times 
at transport stops assessed. Using this the error factor that occurred in 
prediction determined will be included for further training of KNN predictor 
which will give an improvement in prediction in the future. And gives overall 
better accuracy for the proposed system. Fig.2. shows the proposed system 
designed for the bus arrival prediction. 

 
3.3 K-Nearest Neighbor Prediction 

 
KNN is a technology used to place objects based on the most recently 

completed models in component space. KNN is the most important type of 
case-based or non-case study. It takes every opportunity and focuses on the 
n-dimensional space.The segregation action is expected to determine the 
“proximity” of the cases. KNN finds its closest neighbors and organizes an 
event to select the most popular class among its neighbors. 

a) All examples of information are foci in the n-dimensional Euclidean 
space 

b) The classification was postponed until another example appeared. 
c) At KNN, the classification is completed by comparing the vectors of 

the components of different sections of space. 
d) Objective ability can be distinct or sincere. A subjective event (a1 (x), 

a2 (x), a3 (x), .., a (x)), ai (x) means highlights. Euclidean distinction 
between two events d (xi, xj) = sqrt (number from r = 1 to n (ar (xi) - ar (xj))   

Estimating K-nearest neighbor is the most complex of all AI 
calculations, and can be done systematically. [11] 
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Table I: Data Acquisition over a Week from study route 

Day Period 
number of 
passengers 

Average 
velocity 

(m/s) 

Rush hour 
information 

road 
type 

Bus 
stops 

Monday 

Afternoon 46 7.49 0.42 1 11 

Morning 63 5.36 0.92 1 11 

late evening 69 5.45 0.83 1 11 

Tuesday 

Afternoon 57 7.57 0.45 1 11 

Morning 68 5.63 0.9 1 11 

late evening 72 5.17 0.84 1 11 

Wednesday 

Afternoon 42 7.82 0.41 1 11 

Morning 65 5.32 0.95 1 11 

late evening 75 5.31 0.78 1 11 

Thursday 

Afternoon 32 8.12 0.55 1 11 

Morning 67 5.42 0.91 1 11 

Late evening 70 5.36 0.86 1 11 

Friday 

Afternoon 37 8.31 0.46 1 11 

Morning 58 5.12 0.94 1 11 

late evening 74 5.17 0.85 1 11 

Saturday 

Afternoon 32 8.52 0.73 1 11 

Morning 43 5.74 0.83 1 11 

late evening 59 5.35 0.91 1 11 

Sunday 

Afternoon 23 7.14 0.86 1 11 

Morning 36 6.47 0.82 1 11 

late evening 42 5.21 0.96 1 11 

Source

Cloud Server

User

Data base
Trained 

KNN
Preprocessin

g
 Output 

Prediction

Collecting Traffic & Route 
Data

Traffic Route

 
Fig 2: proposed bus arrival prediction system 
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In KNN, preparatory tests are mainly represented by n-dimensional 

numerical features. Preparatory tests are placed in the spatial space. The 
moment a test (obscure class name) is entered, the K-nearest neighbor 
classifier begins to look at the vague example or test closest to the prepared 
'K' tests.Proximity is essentially Euclidean separation. The Euclidean 
distinction between two vectors is given in the following equations. 

 

���������	�������� = �∑ ∑ ∑ (�(�,�) − �(�,�))
����

���
�
���

�
���                          (1) 

 
3.4 Training of KNN 
 

Data collected for 15 days are given to the KNN network. The figure 
shows the networks used in the proposed system. KNN is trained with 100 
hidden layers to produce an error-free output. Table II shows the time taken 
for the distance covered by the network. 

 
Table II. comparison for actual and predicted time for KNN training 

Distance (km) 1 5 10 15 20 25 33 

Observed arrival 

time(minute) 
81.6 84.09 86.65 89.2 91.75 94.31 96.86 

Estimated arrival 

time (minutes) 
101.23 102.14 101.10 98.79 96.15 99.39 99.04 

 

4 Result and Discussion 
 

The proposed system is implemented in MATLAB R2018a using an I5 
processor, windows 10 system. The data is collected from the public 
transport information website is used to train the KNN.  The proposed 
method is compared with the Euclidean Distance Method. The quality of the 
proposed algorithm is evaluated based on accuracy.Fig.3 shows a neat 
comparison of error in the prediction of the proposed KNN method with the 
Euclidean Distance Method in which the classifiers are represented in x-axis 
and the error rate is represented in y-axis. Graphical presentation of the 
results shows that the proposed hybrid classification gives fewer errors than 
the Euclidean distance method. As we see the error in the prediction in the 
proposed methodology is comparatively lesser.  
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Accuracy is one of the most important criteria for evaluating the 

effectiveness of a system's prediction. By the fine method adopted for the 
Training of KNN, the prediction results are getting more and more accurate 
in each arrival time prediction. Generally, in peak traffic time such as 7pm, 
the proposed system gives maximum error in prediction i.e. The performance 
of the system is less because nonlinear variation in the traffic parameters 
considered for the prediction such as Average velocity, Rush hour 
information, and the traffic density.  

From Table II it is clear that the accuracy of the system improved with 
the increase in path distance used for training of the proposed   KNN based 
system. Due to the unpredictable situation like complex nonlinearity in the 
traffic density at bad weather conditions, the proposed system may 
experience the fluctuation of accuracy.  In this work, we estimate the 
accuracy of the system under several parameters like several passengers, 
Average velocity, Rush hour information, road type, Bus stops, etc. From 
overall experiment the results show that the proposed system shows a slight 
increase in prediction error in peak times due to the increase of traffic 
density.   

 

 
Fig.3: Prediction errors of a KNN method with Euclidean Distance method 

 
5 Conclusions 

 
Accurate Bus Arrival Time Prediction Using KNN Prediction in the IoT 

Environment of the field test uncovers the presentation of the accurate arrival 
time prediction in the given route. To survey the exhibition of the model we 
obtained data from the route taken for the experiment Parassala to 
Thiruvananthapuram, for more than one week. The proposed method gives a 
highly precise appearance time of the transport in a particular bus route under 
different traffic conditions. The proposed KNN method gives precisely 
improved results of the appearance time of the bus when compared to the 
Euclidean distance method. 
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