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Abstract: As the technology revolving around 10T sensors develops in a rapid manner, the
subsequent social networks that are essential for the growth of the system will be utilized as a
means to filter the objects that are preferred by the consumers. The ultimate purpose of the
system is to give the customers personalized recommendations based on their preference.
Similarly, the location and orientation will also play a crucial role in identifying the
preference of the customer is a more efficient manner. Almost all social networks make use
of location information to provide better services to the users based on the research
performed. Hence there is a need for developing a recommender system that is dependent on
location. In this paper, we have incorporated a recommender system that makes use of
recommender algorithm that is personalized to take into consideration the context of the user.
The preference of the user is analysed with the help of 10T smart devices like the smart
watches, Google home, smart phones, ipads etc. The user preferences are obtained from these
devices and will enable the recommender system to gauge the best resources. The results
based on evaluation are compared with that of the content-based recommender algorithm and

collaborative filtering to enable the recommendation engine’s power.
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1. Introduction

The quick advancement in social networks and sensing technologies has resulted in an
increased data generation on a daily basis. To prevent the information overload, the
recommender systems will act as a filtering service. The major activity of this system is to
recommend the best suitable objects to the users based on their preferences. A number of
challenges have been tackled over the years to build an efficient recommender system (RS)
and with each evolving RS, the algorithm is also modified to suit the trending technological
advancement. When coping with the RS, there are two aspects that need to be addressed [1].
First is the context in which the system is performed such as preferences, user activity,
orientation and location and the next is the recognition of information that is detected. The
information that is obtained from social networks will provide a platform for SN detection
based on different contextual information. A number of such information have been
identified for various RSs that have been formulated to ensure that the user gets a more
personalized analysis and experience. User locations, times, devices, social circles, physical
environments, interests and activities are some of the key aspects that are taken into
consideration in order to build an overall list of contextual information. This information is
fed into to RS to identify the individual preferences of the user. Thought these information
gathered will help to create a better RS, the location based recommendation will also play a
significant role in orientation context. But, over the years, this aspect has not been properly
researched over the years. In recent advances in accelerometer sensors, gyroscope and
magnetometer along with smart phones have raised the importance of orientation context [2].
In this proposed work, a user pointing direction (UPD) is used to describe the orientation
context that uses smart phones to identify the recommendations. Stampede is an example of
how UPD will play a crucial role in RSs. If a person decides to spend time at Stampede, the
RS will take into consideration his preferences and will further help the user in identifying
orientation aware and personalized location recommendations. Though this will affect the RS
provided to the user, orientation context and location play a crucial role in large festival that
holds multiple exhibitions. The proposed work investigates on the systematic errors that are
caused due to sensors malfunctioning. Moreover, this model will work only in an
environment where there is availability of GPS signal, preferably outdoors. Evaluating and
testing the system indoors is not considered in this paper and focus is mainly on outdoors [3].

Moreover, in this system, we also require information obtained from various services like
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Facebook, Instagram and Twitter [4]. Here virtual communities are detected using these
social media networking services. However, there are certain constraints and limitations
involved where the users will be required to sign privacy policy agreements to give RS
permission to access [5] their information. This paper is organised such that the next session
provides a review of the research related to the proposal at hand. Section 3 describes the
proposed work and section 4 shows simulation results and discussions based on the results.

Section 5 draws conclusion based on section 4.

2. Related Works

The expanding and drawing demand for computational power in terms of electronic devices
such as smart phones and laptops make them the most attractive tools that are capable of
storing, manipulating and using data [6]. There are many research work done on the
orientation in mobile computing that can be used to enhance the way in which different
application function such as directional service discovery, augmented reality display and
navigation. The most early introduction the recommendation system is that of orientation-
aware services known as Azim [7]. In this paper, we have introduced a novel recommender
algorithm that combines content-based and collaborative filtering methods that makes use of
context information such as orientation and location. Another aspect of this work is to
address the cold start problem faced by content-based and collaborative filtering
recommender algorithms by updating context information. In [8-9] the authors have proposed
a novel technique to update user contextual information. This information could also be used
as the solution to cold start issue. This issue is one of the most crucial challenges faced by
traditional recommender systems. The cloud storage and internet infrastructure that is
required are made available for storing as well as transferring the data that is collected.
Though this is not limited, the proposed RS is evaluated and implemented considering it to be
a recommendation based on the location. Since it has been designed on a common
recommender system, it can be implemented in several other areas like route
recommendations [10], with ease. In this paper, the user pointing direction is used to
determine the orientation context and hence the results thus obtained will not have an impact
on the various modes of transportation, provided the location and UPD is measureable [11].

As we progress in developing the RS, it can also be used in the direction of the moving user
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in a particular area such that it will be used to enhance the direction and location context
[12]-[13].

3. Proposed Work

The paper introduces a recommender system that is based on location and is
orientation-aware, built with various tasks such as recommendation making, ambiguity
handling, location detection, orientation detection, profile making and item extracting. When
compared to other traditional RS that make use of the geographic point alone to determine the
location of an object, this work introduces an RS that uses minimum bounding box for every
consideration. The main aspect of this system is to use the smart phone to control the devices
in a remote manner. By combining data from the accelerometer sensors and magnetic
compass, the data obtained is known as azimuth information as observed in the traditional

transmission.
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Fig.1. Orientation Aware Mobile Recommender System Architecture

Similarly, human beings’ common behaviour is observed as a part of the daily cycle
and is used to construct a context-aware recommender system that can be used by the
customers on their mobile phones. This mannerism of seeking information is a natural human
behaviour and will be used effectively in the recommender system. The travel direction and
speed of the user is considered in this proposed work in order to make the recommender
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system more user-friendly. Hence the previous locations as well as the current location of the
user are examined to determine the apt direction of user movement. As the first step, the
user’s pointing direction will be applied and then used in filtering context. The next step
would be to determine orientation contexts, location and user preferences with the help of loT
devices used by the users. As the last step, the mobile phones will prove virtual communities
from where context information can be obtained to address the cold start problem. A number
of studies made and observed so far have deemed the mobile phones to be devices that act as
excellent pointing objects. Hence they can be used as a means to interact between the real
world objects and human beings by simple signs like pointing at particular objects. The use
and implementation of embedded sensors in mobile phones have changed the aspect in which
people react and interact with their surroundings. In fact, URQUELL is a successful
prototype that was developed based on services that are location-based. Sensor kits worn on
the wrists and smart phones were used as devices that piqued user attention through
recognition. Similarly, directional information is determined using in-build magnetic field
sensors, accelerometers and gyroscope that use integrating sensory data collection.

The idea behind this concept is to decrease the computational cost while enhancing
the computational capacity of the system at the same time. It will also be able to represent the
object’s geographical area in a better manner when compared to the representation of a region
using a single geographical location. Information about the object under consideration is
extracted from several sources, as seen in Fig.1. A social media service was considered to
collect information for social events using location-based recommendation. Similarly, the
geographic coordination of the various locations were also stored in a particular database. On
using an algorithm to match the addresses on both the database information gathered, the
optimal location was identified. Due to the quick growth rate of the number of 10T devices
used like the Amazon, Google Home, iPads and other smart devices, there are many
opportunities involved in determining the user preferences. In this paper, we have attempted
to determine the preferences of a particular user based on the information gathered from the
loT devices that are used by them. However, whenever a person who does not have any
information on the social media front joins the recommender system, the cold state problem
will arise. This is because the user-matrix developed will draw a blank when it uses the
preferences of a user who has no history. Hence the RS will not be able to recommend any

location and will not initialise the process. The user profile of a particular person is collected
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by means of the social networks or 10T devices. In this paper, we have created personal
profiles from which information is gathered by means of tablets, smart phones, google home

etc and is fed into a context reasoning engine.

North

Fig.2. Points allocated along with pointing line with respect to Azimuth reading

When using a device like the smart phone with respect to global coordinate system, as shown
in Fig.2, it will provide the azimuth coordinates with the help of orientation sensor. As
represented in the figure, we will be using the minimum bounding box in order to determine
the objects that are present in the surroundings Moreover the azimuth value measured is used
to find the four ordered regions. The bounding box will provide a y and x-axis dimension
within which all the building points should be located. Using the azimuth and smart phone
coordinate, the gradient and equation of UPD can be expressed as:

Zp = tan (x)

Yp1 = ZplXpl Yy — Zpixy

Where the coordinates are represented as X,,;, ¥p,; and zy, is the gradient.
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4. Results and Discussions
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Fig.3 Comparison of proposed RS in 3 scenarios for four buffers without orientation context

A comparison is drawn on the proposed recommender algorithm’s performance based on the
consideration of 2, 5,10 and 15 Kms as the buffer size without taking into consideration the
orientation context as shown in Fig.3. Similarly, Fig.4 shows the comparison based on 4

UPDs of different sizes with a varying difference of 5 Kms, starting at 5 Kms.
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Fig.4 Comparison of proposed RS in 3 scenarios for four buffers using orientation context
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Fig.5 Performance Evaluation using NMAE index
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Fig.6 Performance Evaluation using Precision index

Fig.5 and Fig.6 show that the depending on the various recommended events, the value of the
index with which they are measured for three recommender algorithms will vary. Fig.5

represents the NMAE index value while Fig.6 represents the precision index value.

5. Conclusion

The recommender system is an excellent way to use the data collected from various 10T
devices and social networks that are popularly used. Though many attempts have been made
in enhancing the recommendations of a use, the aspect of user orientation context was still
not used to its full potential. Hence in this paper we have proposed a recommender system
that has some advantages over the other traditional systems such as enabling a more
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personalized event recommendation, tackling issues due to errors in sensory data and cold

start problems. Here the use of content-based recommender and collaborative filtering is

examined in real time using different scenarios and the optimal solution is determined. Based

on the role of user orientation, it is identified that the proposed algorithm performs better in

terms of personalization level. Future study can be conducted or other location-based

recommendations like restaurant recommendations and recreational spots. Similarly other

algorithms that have a complexity of generation can also be analysed and compared with the

proposed work. Investigation on ways to enhance user privacy can be performed as future

work of this paper.
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