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ABSTRACT: The growing Internet access and easy access to it have resulted in a significant increase in e-content,
which, along with many benefits, has caused problems for users. Internet users simply cannot find the content they
need from this massive amount of data. Users are faced with a lot of suggestions for choosing goods, buying items,
selecting music and videos, and more. Advantage systems can be used to overcome these problems. Today, with the
spread of people’s use of cyberspace, such as web sites and social networks, and increasing the need for conscious and
clever selection of people, recommender systems has been extensively investigated. Although the neural network can
identify the connections between the inputs and outputs of a dataset, but in order to achieve the proper performance
of the neural network, a proper structure should be considered. We will use the mantle algorithm to determine this
structure. The mantle algorithm is a form of traditional genetic algorithm that uses local search to reduce the time to
achieve optimal response. Genetic algorithms are created to search across the search space, while the local search,
the neighborhood of the neighborhood, finds every response found by the genetic algorithm to find better answers.
This algorithm seeks to find the optimal values for the parameters of the neural network method, so optimal solutions
of the memetic algorithm is considered to be used to set parameters for the neural network method. The results of
this study show the desirable performance of the proposed approach in this study.
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1. INTRODUCTION
The growing Internet access and easy access to it have resulted in a significant increase in e-content, which, along

with numerous benefits, has created problems for users. Internet users simply cannot find the content they need from
this massive amount of data. That’s why the need for systems that can guide users to their needs is felt more than ever.
Advisory systems have been developed on this basis. These systems are used to refine the information [1].

Advisory systems use several methods to provide the best possible suggestions to users. One of these methods is based
on the opinions and opinions of other users. One of these methods, known as collaborative refinement, is considered in
this research [2].

In this research we are looking for a new method to improve the performance of the advisory systems. For this purpose,
we use the neural network method to construct the model. The neural network is taken from the human brain and processes
data into small and large units that interact in parallel and in parallel with each other to solve a problem. These small
neurons are called neurons.
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Although the neural network can identify the connections between the inputs and outputs of a dataset, but in order to
achieve the proper performance of the neural network, a proper structure should be considered. We will use the mantle
algorithm to determine this structure. The mantle algorithm is a form of traditional genetic algorithm that uses local search
to reduce the time to achieve optimal response. Genetic algorithms are created to search across the search space, while
the local search, the neighborhood of the neighborhood, finds every response found by the genetic algorithm to find better
answers. Selection of Generation Operators in the Genetic Section of a Memetic Algorithm and the type and method of
local search used in it will result in very different results.

2. RELATED WORKS:
The Memetic algorithm was introduced by a Dawkins genealogy in the field of cultural evolution. The term memetic is

derived from the term meme, which is a cultural or behavioral element transmitted by non-genetic factors from generation
to generation.

One of the important features of this algorithm is the introduction of a group of its own inventive factors, that is, the
chromosomes have the chance of living and learning from the environment. In addition, creating new knowledge to speed
up the search process is another feature of this algorithm. Individual learning and life-long learning through local searches
are done by each chromosome.

There are two methods of learning Lamarck and Baldwin in existing meme strategies. In the Lamarck learning method,
the optimal response replaces the original chromosome after the local search process. In other words, the concepts learned
directly enter the gene sequence of the chromosome. While in the Baldwin learning method, the fit or satisfaction of the
improved response after the local search process replaces the fit of the original chromosome. In other words, the learned
concepts cannot directly enter the gene structure. Only the combination and mutation operators are allowed to change
genes [3]. The use of the mantle algorithm can be done according to the type of problem using any of the above methods
or in a combination of them.

The mantle algorithm is considered to be part of the class of innovative algorithms and computational intelligence.
Although the mantle algorithm follows the principles of evolutionary algorithms, it cannot be considered entirely as an
evolutionary method. The mantle algorithm has a functional similarity to the Baldwin evolutionary algorithm, Lamarck’s
evolutionary algorithm, hybrid evolutionary algorithms, and cultural algorithms. In this way, the use of the idea of
behavioral patterns and the memetic algorithm in optimization is known as the mathematical calculus [4].

The mantle algorithm is inspired by the interactions carried out in the genetic evolution and the evolution of the mantle.
The gene’s generalization in the mantle algorithm goes beyond other biologically based systems, in which each system
inherits separate information units after the selection process and creates diversity. The term meme or mem is used to refer
to a fragment of discrete cultural information and shows the interactions of genetic and cultural evolution.

The purpose of this information processing strategy is to exploit a nation-wide population-based search technique that
most widely places the best response in good areas of search, through repeated use of a localized exploration through
a solution. Ideally, the mantle algorithm has the duality of genetic and cultural evolution, which allows transmission,
selection, inheritance and variety of behavioral and genetic patterns in the population to be preserved.

An artificial neural network (ANN) is an idea for information processing that is inspired by the biological nervous
system and deals with the processing of information like the brain. The key element of this idea is the new structure of
the information processing system. This system consists of a large number of super-interconnected processing elements
called neurons that work together to solve a problem. ANNs, like humans, learn from the example. An ANN is set to
perform specific tasks, such as identifying patterns and classifying information, during a learning process. In biological
learning systems, there is a synergistic connection between the nerves. This is also the method of ANNs [5]. Various
types of advisory systems have been investigated by researchers. For example, content-centric, knowledge-based and
collaborative refinement systems can be mentioned. We will focus on these systems on collaborative refinement systems.
This is because the collaborative refinement methods do not require additional content information about the user and
recommendations, and are only registered based on existing privileges and advice people using the Saber experience.
Based on the experiences of other similar people and the discovery of communication between users, these systems
produce personalized recommendations for individuals. Several studies have been carried out on these types of systems,
and some of them are listed below:

Yin et al. (2012) have introduced a methodology that, given their personal interests and local interests, introduces a
specific user to a set of restaurants, concerts, and more. In particular, LCARS consists of two offline modeling components
and online recommendations. The offline section is designed to learn the interests of each user and local preferences for
each location. The online section automatically combines the interests learned about users and local preferences for
positions for producing the best recommendations [6].

In 2011, Bobadilla and colleagues have come up with a new benchmark for assessing similarity between users. In this
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research, the genetic algorithm has been used to find the optimal similarity function [7].
In 2012, Walter et al. presented a knowledge-based, social-based compilation of a knowledge-based advocacy system.

The evaluation of the results of this research in the field of cinema has yielded excellent results compared to other similar
work [9].

The goal of the paper presented by Huawa and colleagues in 2011 was to propose a comprehensive approach to
improving the advocacy systems by combining social networking information. To accomplish this, a matrix framework
framed with social settings is presented in this study. The method presented in this article is quite general and can be easily
extended by combining other textual information, such as social tags, etc. [10].

In a research by Ricci et al. In 2010, an interaction framework has been proposed. The authors of this paper examined
the implications and advantages of using the New Recommender Method based on Markov Decision Processing and
the Enhancement Learning System, which allows the interactive system to independently improve its initial interaction
strategy in order to effectively and efficiently learn. ]

A Hoang study presented in 2014 presents a systematic mathematical definition of the fuzzy recommendation system,
which includes theoretical analysis of algebraic operations and extracted features. This paper presents a new fuzzy user-
based combination method based on collaborative refinement that obtains the degree of fuzzy similarity between users
based on statistical information and, based on the scores provided by them, has discovered the final similarity and In order
to obtain high precision predictions [12].

Manjula et al., Released in 2015, have introduced a real time system for music data. The proposed real-time system
is a combination of these content-based techniques and interactive genetic algorithms by providing a real-time, real-time
solution. This system is based on the user’s preferences and also allows each user to share their favorite songs with other
users and thus make a better result for other users [13].

3. PROPOSED ALGORITHM
The Memetic algorithm in the proposed hybrid system of this research seeks to find the most suitable values for artificial

neural network parameters. To achieve this, the objective function of the algorithm is to achieve the highest accuracy of
the artificial neural network. Each of the algorithm solutions will specify certain values for the neural network parameters.
Evaluating the suitability of each solution is also done by calculating the accuracy of the corresponding neural network
corresponding to the solution.

Finally, the goal of the Memetic algorithm is to find the optimal solution that offers the best values for the neural
network. The flowchart of the proposed system, which is composed of an artificial neural network and Memetic algorithm,
is shown in Fig. 1.

FIGURE 1. Proposed Method’s Algorithm

In the remainder of this section, the various stages of the implementation of the Memetic algorithm are explained.
The main steps of the algorithm are the definition of the population of solutions, the evaluation of solutions, and the

22



Razieh Asgarnezhad et al., Wasit Journal of Computer and Mathematics Science, Vol. 1 No. 1 (2022) p. 20-25

implementation of algorithm operators.
Define population of solutions
Each of the solutions of the Memetic algorithm represents the structure of a unique neural network. In fact, the values

in each solution set the parameters of the neural network configuration. The values given to the initial solutions in this
algorithm are calculated randomly and during the execution of the mantle algorithm, the values of each of the parameters
will be optimized.

Operators of the mantle algorithm
The operation that must be applied to the Memetic algorithm’s solutions is to apply selections, recombines, mutations

and local search operators. In this research, a roulette wheel is used to perform selection operations. This luck-based
approach is done so that all individuals are mapped to neighborhoods based on their suitability. The size of the area per
person will be determined according to its suitability. Then a random number is generated and, depending on the size of
the number, the person is selected.

The recombination operation in the proposed method will be based on the multiple recombination method. In this way,
by selecting a few points for combining the solutions, the search space is more explicitly explored and the search will be
more efficient.

Mutant operations are performed to avoid trapping local optimal solutions. Performing this operation, select a number
of solution components randomly and modify each of them in its defined range. In this way, the mutation operation also
makes it possible to better explore the possible search space.

The local search operator is an operator whose existence in the mantle algorithm is one of the main reasons for its
differentiation from other evolutionary algorithms such as genetics and will increase the efficiency of the search algorithm
process. In this way, this operator eventually leads to increased intelligence and increased speed of the convergence of the
algorithm to improve the optimal response. In this operator, a subset of the Memetic is first selected for the operation and
a local search operation is performed on this subset.

Investigate the appropriateness of solutions
In this study, to evaluate the appropriateness of each solution that represents the specified values to the artificial

neural network parameters, the neural network is first constructed corresponding to the solution. After constructing the
corresponding neural network, the accuracy of the constructed neural network will be examined and recorded as the
proportion of the solution.

Check the stop criterion
At this point, the stopping algorithm is considered; if this criterion is met, the algorithm will be terminated and the

optimized members will be presented as the final solution. One of the things that can be considered as a stopping point
is to reach the specified number of repetitions or to obtain the desired accuracy. In this research, if the number of loop
repeats exceeds the maximum number of replicates, the algorithm ends; otherwise, a new round of repetition begins.

4. IMPLEMENTATION RESULTS
In this research, the MovieLens dataset was used to conduct experiments. The core of this dataset is a list of ratings

(privileges) given for different movies. The information contained in the MovieLens dataset is compiled by genuine scores
collected from a user group. Each person has scored at least twenty films. The videos in this dataset are scored by users
from 1 to 5, which mean 1- bad, 2- medium, 3- good, 4- very good and 5- excellent.

This dataset contains 100,000 records, in which 943 users gave 1682 videos rating 1 to 5. The data in the dataset
used in this dataset was collected through the MovieLens website (movielens.umn.edu) during a seven-month period
from September 1997 to April 1998. In this dataset, the data for users who had made less than 20 rankings or complete
information about them in the system was not removed from this dataset.

The results of the experiments carried out in this experiment for the second case are presented in Fig. 2. As can be
seen in this figure, the efficiency of the neural network method will be improved by determining the optimal values for its
parameters using the mantle algorithm during the implementation of the algorithm. In this case, the average proportions
obtained at the end of the training process are about 86%.

For the first comparison, Gedikli et al has been used. This article, similar to the proposed system of the study, uses
the MovieLens data set to evaluate its results. It is stated in this article that 75% of the samples for the dataset were used
to train the system and the remaining 25% was used to test the system. Therefore, in this experiment, the same kind of
work as the set of training and test data sets will be selected. The criterion used in this research is the F-Measure criterion,
which is expressed as a relationship.

Fmeasures =
2 × Precision × recall

Precision + recall
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FIGURE 2. Improvement of education accuracy in the case of use of a combination of neural network method and memetic
algorithm

Therefore, this criterion will be used in this experiment. The results of this experiment are presented in Table 1. As can be
seen from the results recorded in this table, the proposed system of the research has been able to achieve better results in
similar situations with Gedikly and colleagues.

Table 1. Comparison of proposed system with Gedikli method [14] in terms of F-Measure
System Training data Test data F-Measure
Gedikli et al 75 percent 25% 81.75%
recommended system 75 percent 25% 86.4%

For the second comparison, Christakou et al. has been selected. This article, similar to the proposed system of the study,
uses the MovieLens data set to evaluate its results. This article states that 70% of the samples for the dataset were used to
train the system and the remaining 30% was used to test the system. Therefore, in this experiment, the same kind of work
as the set of training and test data sets will be selected. The evaluation criterion used in the review article is the precision
and recall criteria. The Precision criterion is obtained by dividing the number of real positive system samples into the total
number of positive system samples (positive samples known from the system viewpoint). The Recall criterion is obtained
based on the number of real positive system instances identified by the algorithm on the total number of positive real
samples.

The results of this experiment are presented in Table 2 and Table 3. As can be seen from the results recorded in this
table, the proposed system of the research has been able to achieve better results in terms similar to those of Christakou et
al.

Table 2. Comparison of the proposed system with the Christakou et al. Method [15] in terms of Precision
System Training data Test data Precision
Christakou et al 70 percent 30% 72%
recommended system 70 percent 30% 80.6%

Table 3. Comparison of the proposed system with the Christakou et al. Method [15] in terms of the Recall criterion
System Training data Test data Recall
Christakou et al 70 percent 30% 78.5%
recommended system 70 percent 30% 83.9%

5. CONCLUSION
The growing Internet access and easy access to it have resulted in a significant increase in e-content, which, along with

many benefits, has caused problems for users. Internet users simply cannot find the content they need from this massive
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amount of data. Users are faced with a lot of suggestions for choosing goods, buying items, selecting music and videos,
and more. Advantage systems can be used to overcome these problems.

Today, with the spread of people’s use of cyberspace, such as web sites and social networks, and increasing the need for
conscious and clever selection of people, recommender systems has been extensively investigated. Recommender system
analyzes user behavior and other users. It proposes the most suitable items, such as data, place or goods. Several studies
conducted in the field of advisory systems; however, there is still space for new things, which can provide better accuracy
and performance.

In the proposed system of this research, the neural network method uses the existing data set to learn the pattern in the
data set under consideration. In addition, the mimetic algorithm is used to improve the performance of the neural network
method. This algorithm seeks to find the optimal values for the parameters of the neural network method, in such a way
that optimal solutions of the mantle algorithm are finally considered to be used to set parameters for the neural network
method.

The proposed approach in this research has been implemented in MATLAB environment and the results have been
tested and evaluated by implementing several different tests. The results of the experiments and comparison made show
that the approach presented in this study has been shown to increase the accuracy of the effect and the performance and
accuracy of the algorithm are acceptable to similar systems.

FUNDING

None

ACKNOWLEDGEMENT
None

CONFLICTS OF INTEREST
The author declares no conflict of interest.

REFERENCES
[1] M. Athani, N. Pathak, A. U. Khan, and B. Gour, “Real Time Recommender System for Music Data,” International Journal of Computer Science

and Network Security (IJCSNS), vol. 15, no. 8, pp. 88–88, 2019.
[2] J. Bobadilla, F. Ortega, A. Hernando, and J. Alcalá, 2021.
[3] S. Bostandjiev, J. O&apos;donovan, and T. Höllerer, “TasteWeights: a visual interactive hybrid recommender system,” Proceedings of the sixth

ACM conference on Recommender systems, pp. 2022–2022.
[4] Carrer-Neto, M. Walter, R. L. Hernández-Alcaraz, F. Valencia-García, and García-Sánchez, “Social knowledge-based recommender system.

Application to the movies domain,” Expert Systems with applications, vol. 39, no. 12, pp. 10990–11000, 2012.
[5] Zhou, J. Zhi-Hua, W. Wu, and Tang, “Ensembling neural networks: many could be better than all,” Artificial intelligence, vol. 137, no. 1-2,

pp. 239–263, 2022.
[6] Y. Koren and R. Bell, “Advances in collaborative filtering,” Recommender systems handbook, pp. 77–118, 2015.
[7] N. Krasnogor and J. Smith, “A tutorial for competent memetic algorithms: model, taxonomy, and design issues,” IEEE Transactions on

Evolutionary Computation, vol. 9, no. 5, pp. 474–488, 2015.
[8] J. Lu, W. Dianshuang, M. Mingsong, W. Wei, and Z. Guangquan. “Recommender system application developments: a survey.” Decision Support

Systems 74. 12-32. 2015
[9] P. Kariryaa and A. Kumar, “Recommender Systems with Social Regularization,” 2019.

[10] F. Ricci, “Context-aware music recommender systems: workshop keynote abstract,” Proceedings of the 21st International Conference on World
Wide Web, pp. 865–866, 2012.

[11] Y. Ong, L. Meng-Hiot, Z. Ning, and W. Kok-Wai. “Classification of adaptive memetic algorithms: a comparative study.” IEEE Transactions on
Systems, Man, and Cybernetics, Part B (Cybernetics) 36, no. 1 (2016): 141-152.

[12] L. Son and Hoang, “HU-FCF: A hybrid user-based fuzzy collaborative filtering method in Recommender Systems,” An International Journal,
vol. 41, no. 15, pp. 6861–6870, 2014.

[13] H. Yin, Y. Sun, B. Cui, Z. Hu, and L. Chen, “Lcars: a location-content-aware recommender system,” Proceedings of the 19th ACM SIGKDD
international conference on Knowledge discovery and data mining, pp. 221–229, 2021.

[14] F. Gedikli and D. Jannach, “Rating items by rating tags,” Proceedings of the 2010 Workshop on Recommender Systems and the Social Web at ACM
RecSys, pp. 25–32, 2020.

[15] C. Christakou, S. Vrettos, and A. Stafylopatis, “A hybrid movie recommender system based on neural networks,” International Journal on Artificial
Intelligence Tools, vol. 16, no. 05, pp. 771–92, 2017.

25


	Introduction
	Related works:
	Proposed Algorithm
	Implementation Results
	Conclusion

