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Abstract— In this age of digitization and automation, human
life is getting simpler because almost everything is getting
automated, replacing the old manual systems. For
developing nations like India, the consumption of electricity
is higher. Also, many people forget to switch off the lights
when not in use, this led to wastage of electricity in huge
amounts. This paper describes a low cost and scalable
framework for home control and monitoring the
environment. It employs an inbuilt micro-web server in the
NODE MCU(ESP8266), with remote access to and control
of devices and appliances via IP address connectivity. These
devices can be operated through a web application or an
Adafruit app based on Wi-Fi or via voice control (like
Google assistance). So it will become easy and comfortable
for humans to control the appliances from wherever in the
world and switch off the lights if they forget to do so and
saves electricity.
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I. INTRODUCTION

As someone who purchases flights frequently, would like to
be able to predict when the best time is to buy in order to get
the best deal. We have heard some people claiming that
certain days of the week are when prices are lowest, and it’s
likely that demand for flights is higher at certain hours,
which could indicate higher prices. It’s possible this varies
depending on various other aspects, like the length of the
flight, the date and time of the flight, and how much time
there is until the flight. In this project, we chose to focus on
aspects that are visible on the consumer side and predict the
ticket fare whether the price will increase or not, which is
essentially whether one should buy now or wait. Customers
are seeking to get the lowest price for their ticket, while
airline companies are trying to keep their overall revenue as
high as possible and maximize their profit.
Almost all airline companies base their ticket price
on demand estimation models and implement various
dynamic pricing strategies in order to regulate seats demand
and maximize their revenue. This steady refreshing of costs
brings about high change which regularly confounds
customers with respect to when book their flight passes to
get best of the arrangements. The examination reported here:
1) Clarifies reliance of airfare over certain significant
components

2) Proposes two unique strategies embraced to framework
this value pattern and

3) Portrays our execution, reenactment and execution of
different calculations on test information.

More precisely, Groves and Gini applied PLS
regression model to optimize airline ticket purchasing, with
80% accuracy (acc.). Janssen proposed a linear quantile
mixed regression model to predict air ticket prices with
acceptable performance for cheap tickets many days before
departure. Ren, Yang and Yuan studied the performance of,

Naive Bayes (73.06% acc.) and Softmax Regression
(76.84% acc.) models in predicting air ticket prices.

All the previously mentioned works applied just
few ML models, with accentuation to some old ones, to
foresee the airfare costs of carriers around the world.
Nonetheless, to the creators' best information, the exhibition
of the best in class ML models to this issue is as yet
unexplored.

The commitment of the proposed paper is summed
up to the accompanying things:

1) Airfare costs expectation just because,

2) Examination of the highlights impact to the airfare costs
and

3) Execution investigation of the best in class ML models
in airfare forecast.

The rest of this paper is organized as follows:
Section Il, presents some existing model paper discussion.
Section 111 describes the current research from a theoretical
perspective and Section IV discusses the experimental
results of the system. Finally, Section V concludes the
overall system with implementation.

Il. EXISTING TECHNIQUES:

A. Paper Name: A Bayesian Predictor of Airline Class
Seats based on Multinomial Event Model

Authors:  Fahad Khan: Computer Vision Laboratory,

Linképing University, Nazar Zaki: Department of Software

Engineering, College of Information Technology, UAEU

Existing system: We consider the state of class seat, the more

essential and dedicated regulator to the price, as our

prediction target. In this paper we address the method and

implementation of building a predictor on the inventory

reservations dataset of flight class seats, which are usually

treated as hidden variables in the price prediction models. We

construct basic models based on Naive Bayes multinomial

event model, considering different conditional selection and

information gain from business view.

1) Algorithm of existing system

1) Prepare Model Data:

— Merge data on composite dates;

— Refine data on query dates;

— Make statistical count on composite dates and query
dates;

2) Make Label Class:

— Mark label class of each data sample on class state
string within the next 72 hours

3) Build Model:

— foriin (Generic Model, Specific Model):

— Initialize data subset on conditional filters on specified
attributes dependent upon i;

—  Calculate conditional probability for j in (Native Model,
Weighted Model);

—  Calculate prior probability dependent upon i,j;

4) Make Posterior Probability:
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—  Construct joint string of class state;
for i in (Generic Model, Specific Model):
for j in (Native Model, Weighted Model):

— Calculate joint probability for each data sample
dependent upon i,j;

—  Pick the class with higher posterior as the reason class;

— Build an integrated model based on the above 4 basic
models by comprehensive balance between the amount
of positive finding and precision;

5) Evaluate Learning Model:
for i in (Generic Model, Specific Model):
for j in (Native Model, Weighted Model):

— Initialize data subset on conditional filters on specified
attributes dependent upon i;

— Make conditional count and calculate confusion matrix;

—  Determine the optimal model among one integrated
model and four basic models as final winner.

B. Limitations

This project use navie bayes algorithm where accuracy
count is upto 70 to 75. Thhis project was built for every
combination of flight origin, flight destination, flight
number but only up to ten states can be seen according the
protocol. Specific models which incorporated fare
knowledge as information gains achieved around 1%
improvement in Precision and obtained more true positive
findings comparing to Generic models. Slight differences
can be told between Native models and Weighted models.
Likewise, researching should be possible utilizing other data
mining algorithms to get a more extensive methodology, and
increasingly significant and exact outputs.

I1l. PROPOSED SYSTEM

Five years of data has been collected from the Air flight
ticket department for the purpose of this study. The
collected data was associated only with ticket fair and hence
several other data was also needed to be collected relating to
the ticket status, the type, and so on.
The current study consists of four distinctive phases:
1) The determination of the flight includes that impact the
airfare costs
2) The collection of enough flights data which will be used
to train and test.
The overall activities are broadly categorized into the
following steps:
— Data collection and Data set preparation.
— Data processing.
— Results & Analysis.

A. Algorithms and Implementation

1) SVM Algorithm:
Support vector machines (SVMs) are powerful yet flexible
supervised machine learning algorithms which are used both
for classification and regression. The idea of SVM is simple:
The algorithm creates a line or a hyperplane which separates
the data into classes.

An SVM model is basically a representation of
different classes in a hyperplane in multidimensional space.
The hyperplane will be generated in an iterative manner by
SVM so that the error can be minimized.
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Fig. 1: SVM algorithm

The followings are important concepts in SVM —

1) Support Vectors — Datapoints that are closest to the
hyperplane is called support vectors. Separating line
will be defined with the help of these data points.

2) Hyperplane — As we can see in the above diagram, it is
a decision plane or space which is divided between a set
of objects having different classes.

3) Margin — It may be defined as the gap between two
lines on the closet data points of different classes. It can
be calculated as the perpendicular distance from the line
to the support vectors. Large margin is considered as a
good margin and small margin is considered as a bad
margin.

The main goal of SVM is to divide the datasets into
classes to find a maximum marginal hyperplane (MMH) and
it can be done in the following two steps —

— First, SVM will generate hyperplanes iteratively that
segregates the classes in best way.

— Then, it will choose the hyperplane that separates the
classes correctly.

The learning problem setting for SVMs is as
follows: there is some un-known and nonlinear dependency
(mapping, function) y = f(x) between some high-
dimensional input vector X and scalar output Y (or the
vector output as y in the case of multiclass SVMs). There is
no information about the underlying joint probability
functions. Thus, one must perform a distribution-free
learning. Hence, SVMs belong to the supervised learning
techniques. In this we present the QP formulation for SVM
classification. This is a simple representation only.

SV classification:
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SVM classification, Dual formulation:
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2) Random Forest Algorithm:

Random forest is a supervised learning algorithm which is
used for both classification as well as regression. But
however, it is mainly used for classification problems. As
we know that a forest is made up of trees and more trees
means more robust forest. Similarly, random forest
algorithm creates decision trees on data samples and then
gets the prediction from each of them and finally selects the
best solution by means of voting. It is an ensemble method
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which is better than a single decision tree because it reduces

the over-fitting by averaging the result.

We can understand the working of Random Forest
algorithm with the help of following steps —

1) Step 1-— First, start with the selection of random
samples from a given dataset.

2) Step 2 — Next, this algorithm will construct a decision
tree for every sample. Then it will get the prediction
result from every decision tree.

3) Step 3 — In this step, voting will be performed for every
predicted result.

4) Step 4 — At last, select the most voted prediction result
as the final prediction result.

The following diagram will illustrate its working —

—| Training Training Training
' Sample 1 Sample 2 Sample n
Training Set l ) l
Training Training Training
Sample 1 Sample 1 Sample 1
Test Set
(;__ Voling ;
|

Fig. 2: Random Forest algorithm

The difference between Random Forest algorithm
and the decision tree algorithm is that in Random Forest, the
process es of finding the root node and splitting the feature
nodes will run randomly. For applications in classification
problems, Random Forest algorithm will avoid the
overfitting problem. For both classification and regression
task, the same random forest algorithm can be used. The
Random Forest algorithm can be used for identifying the
most important features from the training dataset, in other
words, feature engineering.

Since the random forest combines multiple trees to
predict the class of the dataset, it is possible that some
decision trees may predict the correct output, while others
may not. But together, all the trees predict the correct
output. Therefore, below are two assumptions for a better
Random forest classifier:

— There should be some actual values in the feature
variable of the dataset so that the classifier can predict
accurate results rather than a guessed result.

— The predictions from each tree must have very low
correlations.

To be more precise, given the current day, di, and a
specific itinerary (r, dn) identified by route r and departure
date dn, the model predicts the lowest prices available for
consecutive days dz, ds... dni, dnwhere di<d;<dz<ds.
1<dn. However, the model considers only non-stop flights.
Moreover, it is not possible to predict the price of a single
flight as it works at the route level.

Enter source,
destination

and budget
| Compare 2 algorithms B
i ! I
Within no
budget
?
ves

minimum fare

l: Stop }

Fig. 3: Flowchart of Proposed system

Our system will let login/register to our customers.
They can mention their budget and airline accordingly the
result of lowest price will be given. The two algorithms will
be processing the requirement and the results between them
will be compared and lowest minimum budget is displayed to
our customer. Later customer can decide to book the flight or
to wait.

| Display predicted I

MNotify later |

IV. RESULTS

Identify the difference between high air fare travelers and
low air fare travelers using air fare prediction. Identification
of different factors, which effects a traveler’s ticket booking.
We implemented more advance algorithm and ML models
were used in this system and the results of predicted data set
using different airline company’s data set and different
algorithm is show as below:
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Fig. 4: Visualization of prices
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Fig. 5: Visualization of all airline company prices

V. CONCLUSION

This paper gave an account of a fundamental report in
"airfare price prediction”. We accumulated data from a
particular aircraft organization from the web and
demonstrated that it is plausible to predict costs for flights
dependent on verifiable charge information. The exploratory
outcomes show that ML models are a good tool at
anticipating airfare prices. Other significant factors in airfare
prediction are the information assortment and highlight
choice from which we made some valuable determinations.
From the examinations we closed which highlights impact
the airfare prediction by considering all things.

Aside from the highlights chose, there are different
highlights that could improve the prediction exactly. Later
on, this work could be stretched out to anticipate the airfare
costs for the whole flight guide of the carrier. Extra trials on
bigger airfare informational collections are basic, however
this underlying pilot study features the capability of
Machine Learning models to control customers to make an
airfare buy in the best market time frame.

REFERENCES

[1] Etzioni, O., Tuchinda, R., Knoblock, C. A., & Yates, A.
(2003). To buy or not to buy: mining airfare data to
minimize ticket purchase price. In Proceedings of the
ninth ACM SIGKDD international conference on
Knowledge discovery and data mining (pp. 119-128).
ACM. Papadakis, M. Predicting Airfare Prices. 4

[2] Tziridis, K., Kalampokas, T., Papakostas, G. A., &
Diamantaras, K. I. (2017). Airfare prices prediction
using machine learning techniques. In Signal
Processing Conference (EUSIPCO), 2017 25th
European (pp. 1036-1039). IEEE.

[3] Lu, J. (2017). Machine learning modeling for time
series problem: Predicting flight ticket prices. arXiv
preprint arXiv:1705.07205.

[4] Pedregosa et al. (2011). Scikit-learn: Machine Learning
in Python, JMLR 12, pp. 2825-2830.

[5] Polamuri, S. (2017). How the Random Forest
Algorithm Works in Machine Learning. Retrieved from
http://dataaspirant.com/2017/05/22/random-forest-
algorithm-machine-learing/ 5

[6] P. Malighetti, S. Paleari and R. Redondi, “Pricing
strategies of low-cost airlines: The Ryanair case study,”

Journal of Air Transport Management, vol. 15, no. 4,
pp. 195-203, 2009.

All rights reserved by www.ijsrd.com 308


http://dataaspirant.com/2017/05/22/random-forest-algorithm-machine-learing/
http://dataaspirant.com/2017/05/22/random-forest-algorithm-machine-learing/

