Journal of Soft Computing and Information Technology (JSCIT)

Babol Noshirvani University of Technology, Babol, Iran “
Journal Homepage: jscit.nit.ac.ir |
Volume 13, Number 1, Spring 2024, pp. 11-24 o

Received: 07/08/2022, Revised: 12/10/2023, Accepted: 10/03/2024 Jso

Journal of Soft Computing and Information Technology

A User Recommendation System based on Collaborative Filtering in the
Social Internet of Things

Maryam Barzegar?, Sahar Kianian?* and Masoumeh Safkhani®
1- Faculty of Computer Engineering, Shahid Rajaee Teacher Training University, Tehran, Iran.
2*- Faculty of Computer Engineering, Shahid Rajaee Teacher Training University, Tehran, Iran.
3- Faculty of Computer Engineering, Shahid Rajaee Teacher Training University, Tehran, Iran.
M.Barzegar@sru.ac.ir, #* Sahar.kianian@sru.ac.ir, 3 Safkhani@sru.ac.ir

Corresponding author’s address: Sahar Kianian, Faculty of Computer Engineering, Shahid Rajaee Teacher
Training University, Tehran, Iran.

Abstract- Social Internet of Things (S1oT) is an emerging research field that originates from the combination of
Internet of Things (IoT) and social networks. With the large number of users and smart objects and the high
volume of relationships that exist in the social Internet of Things, a recommendation system is very necessary to
help users find the smart objects they need or even suitable users as friends or future colleagues. In addition, SloT
has the potential to create new opportunities for recommender systems, as it can use social data to provide more
relevant and personalized recommendations for recommending services in the Internet of Things. On the other
hand, in recommendation systems in social networks, the use of data available in the Internet of Things makes
suggestions more accurate. In this article, a recommendation system for the social Internet of Things is designed.
The first phase of this proposed method obtains the similarity of users in the Internet of Things by using the
preference of users to use smart devices plus the time and place of using the smart device. In the second phase,
relationship similarity and profile similarity are calculated. Finally, by obtaining the sum of existing similarities,
k-top users with the highest similarity with the target user are recommended to find future friends and colleagues.
In this proposed method, the evaluation criteria have improved by about 5% compared to similar methods, and
due to the similarity of the profile, it is also effective for improving cold start. In addition, by removing insecure
users from the proposed set, the security of this proposed system is provided to a significant extent.

Keywords-Social Internet of Things, Internet of Things, Social Network, User Recommending System,
Collaborative Filtering.
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Algorithm1

Input: Location of user L= {L,, L,.... Ln}, Time of Device Usage for
each user T= {T, T,.... Tm}, Device of each user used D= {D,,
D;......Dy}, Relation of each user in Social Network R= {R, R,....
Rn}, Profile information of each user in Social Network P= {P,
Py...... P,}, goal user

Output: Recommendation List (Top K users similar to goal user)
Initialization: Satisfaction Factor for each user

\: Begin

2: For i1 to user list. Length do

3:  Calculate Device Similarity of the goal user with others as given
in the equation 1

4:  Calculate Relation Similarity of the goal user with others as given
in the equation 2

5: Calculate Profile Similarity of the goal user with others as given
in the equation 3

6:  Calculate Total Similarity of the goal user with others as given
in the equation 4
7: end for

8: For i<—1 to user list. Length do

9: If ((Total Similarity>Recommendation List) &&
(Satisfaction Factor>B)) then

10: Update Recommendation List using Recommendation List =
Recommendation List + Total Similarity

11:  endif

12: end for

13: Recommend Recommendation List to goal user

14: Ranking goal user to Recommendation List

15: Update rank using Satisfaction Factor= Satisfaction Factor +
Rank

16: End
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