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Abstract

Plagiarism occurs when a researcher copies fellow researcher’s work verbatim without acknowledging
the author. This work developed an automatic plagiarism detector using fuzzy logic. The system
developed was tested with 4 different text documents and evaluated using portability, efficiency,
functionality, ease of use and accuracy metrics. Results show that the developed plagiarism detector is
very easy to use with high functionality and accuracy as well as moderate efficiency and portability
based on user’s assessment. However, future work can increase the data size for model training and
consider machine learning techniques to improve accuracy.

INTRODUCTION

Plagiarism entails imitating the thoughts of other researchers without acknowledging them
(Wadsworth, 2004; Knight et al., 2004). It is done by paraphrased works and the similarities
between keywords and verbatim overlaps and change of sentences from one form to another
(Ozlem et al., 2005; Abdelmalek et al., 2010). Plagiarism is common in an academic setting and
it can threaten the foundation of knowledge as well as infringe on author’s future rights. In
addition, plagiarism harms educational establishments, hence the need for plagiarism
detectors to detect plagiarized works (Benno, 2011; Antonio 1997). Manual plagiarism
detection was formally used in plagiarism detection but it is time consuming and expensive,
hence the introduction of automatic plagiarism detection. Automatic text plagiarism detection
is the process of checking and detecting text document(s) being copied from original works
using computer program or plagiarism detection software (Potthast 2009). It is faster, less time
consuming, more efficient and accurate than the traditional method.

Automatic Plagiarism detection can be done using two major techniques, which are: the
Intrinsic Technique and the Extrinsic Technique. The intrinsic technique uses stylometric
features from the text to detect passages that are different from the rest of the passages while
the Extrinsic technique finds those that are similar to the passage in an external corpus
(Snijders et al.,, 2012). Previous approaches for automatic plagiarism detection include:
TF/IDF (Yuuki Mori et al., 2015), Cosine Similarity (Umezawa et al., 2011; Huang, 2008), N-
gram based methods (Barr’on-Cede™o et al., 2009), (Kuta et al., 2014) and (Stamatatos, 2011).
TF/IDF and cosine similarity does not consider word order because it is based on set theory.
There are also methods of detecting similarity using editing cost (Ueta et al., 2010) but these
also need a large amount of calculation. In this research, a plagiarism detector was developed
using fuzzy logic-based approach.
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Duracika et al., (2017) and Agrawal et al., (2016) developed source code plagiarism detection
using Running-Karp-Rabin and Greedy-String-Telling (RKR-GST) algorithms. Nathaniel et
al., (2008) develop a sentence-based plagiarism detector and research show that the system
recorded good accuracy. Osman et al., (2012) and Gupta et al (2014) proposed an approach
based on a Fuzzy Inference System and Semantic Role Labeling (FIS-SRL) for plagiarism
detection. Hermann et al., (2006) developed plagiarism detection system using statistical
approach. Francisco et al., (2008) used four similarity criteria to measure the similarities
between two documents and the accuracies were recorded. Alzahrani and Salim (2010)
proposed a semantic plagiarism detection technique using fuzzy semantic-based string
similarity. The research include: pre-processing of the dataset, retrieval of candidate
documents using Jaccard coefficient and shingling algorithm, comparison of suspicious
documents to candidate documents and post-processing to join consecutive sentences.

Chow and Salim (2010), proposed a semantic-based plagiarism detection where the similarity
between the suspected and original documents were calculated according to the predicates of
the sentences. The shortcoming of this approach is that it is limited to specific parts of the
sentence. Kundu and Kartik (2017) employed Latent Semantic Analysis (LSA) for word-based
plagiarism detection. Alireza et al., (2017) proposed a novel technique for plagiarism detection
using PersianPlagDet dataset. Autade et.al., (2017) employed a Multi-agent approach to detect
plagiarism. The dataset used in training the model was pre-processed to remove unwanted
data and the correlation similarity was calculated thereafter. Zhao et al., (2015) proposed
abstract syntax tree (AST) for plagiarism detection while Sediyono et al., (2008) proposed
longest common consecutive series (LCCW) algorithm for plagiarism detection. When
compared to suffix tree algorithm, LCCW algorithm was found to perform better.

All previous related works are mainly used to detect plagiarism in online available sources,
this research detected plagiarism in student’s assignment. This means the system developed
is capable of identifying students who copied each other.

METHODOLOGY

The system consists of the following Stages: data collection, data pre-processing, and
similarity analysis. The corpus for building the fuzzy logic model was collected from a higher
institution in Nigeria. Each student is assigned to write an assignment on various topics. A set
of 30 students from computer engineering and civil engineering department 500 level were
splitted into 6 groups (each group has 5 members). The data collected was pre-processed by
the removal of stop words and unwanted words. The plagiarism detector was designed using
fuzzy-logic. The resulting system was evaluated using accuracy, recall, precision and F1-
measure. The validation time was also recorded. The architecture of the developed system is
shown in Figure 1.
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Figure 1: Block diagram of the developed system

RESULT AND DISCUSSION

Four different documents which were obtained from two departments in a higher institution
in Nigeria were used to test the developed plagiarism detector. The result obtained after
testing the developed system is shown in Table 1. Figure 2 shows the snapshot of the results
obtained while testing the system.

Table 1: Results of the tested documents

S/N Dataset Number of words | Similarity percentage
1 Document 1 2222 20%
2 | Document 2 694 60%
3 Document 3 6291 94%
4 | Document 4 2391 98%
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Figure 2: Snapshot showing the GUI displaying results from testing the developed system

Similarities

Overall Similarity

94%

Date : November 21, 2021

Words

File Name :

Source Doc: Dr Okomba Assignment Joseph

Target Doc: Dr Okomba Assignment Teejay (1)

6291

Result from Evaluation of the developed plagiarism detector

The developed system was tested by ten lecturers of a higher institution in Nigeria.
Questionnaires were administered to them to enable them assess the performance of the
system developed based on the following metrics: functionality, accuracy, reliability, ease of
use, efficiency, and portability. The results obtained from user’s assessment is shown in Table

2 and Figure 3.

Table 2: Analyzed data from users’ responses
S/N | Metrics Excellent | Very Good | Good
1 Functionality | 7(70%) 3(30%) 0(0%)
2 Reliability 4(40%) 5(50%) 1(10%)
3 Ease of use 9(90%) 1(10%) 0(0%)
4 Efficiency 5(50%) 3(30%) 2(20%)
5 portability 6(60%) 2(20%) 1(10%)
6 accuracy 7(70%) 2(20%) 1(10%)
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Figure 3: Performance evaluation chart

DISCUSSION

Results show that ease of use metric was rated excellent, which shows that users found the
system very easy to use while functionality and accuracy were rated very good by the users,
this indicated that the system functioned very well and accurately. Also, portability and
efficiency metrics were rated good and this show that users found the system efficient and
portable. The results obtained also show that the system can be used to detect plagiarism in
student’s assignments.

CONCLUSION

This research developed an automatic plagiarism detector using fuzzy-logic. The developed
system was tested and evaluated based on: functionality, accuracy, reliability, ease of use,
efficiency, and portability metrics. Results show that the developed plagiarism detector is very
easy to use with high functionality and accuracy as well as moderate efficiency and portability
based on user’s assessment. However, future work should consider machine learning and
deep learning techniques for plagiarism detection to improve system’s accuracy.
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