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I Defining Academic Plagiarism

The use of ideas, words, or other work
without appropriately acknowledging the source

to benefit in a setting where originality is expected. °

* Definition adapted fr om: Fishman, T., ThWe Know |t Whedan sWe TSheaet |TirFh nlssc eNodts Gohoedf tE n oFur gghu:d , T oawnadr dC oap ySti a

in Proceedings of the 4" Asia Pacific Conference on Educational Integrity (4APCEI) , 2009, p. 5. @ .
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I Forms of Academic Plagiarism

low

Obfuscation

high

4____________________

Lexis-preserving
plagiarism

Syntax-preserving
plagiarism

Semantics-preserving
plagiarism

ldea-preserving
plagiarism

Ghostwriting

Verbatim copying without citation

Synonym substitution

Technical disguise

Paraphrase

Translation

Appropriation of ideas or concepts

Reusing the sequence of arguments or ideas

Reusing materials other than text

Contract Cheating

O



I Prevalence of Academic Plagiarism

O «=x O

Many studies since the 1950sH hard to consolidate Few systematic studies but much empirical evidence
due to diverse definitions, objectives, etti%rﬂ%ﬂéoﬂ%us in the literature:

Rough trends of average preyvalen er rted b e estimate of 372 journal editors
%‘ Ih larism Is pregﬁ% P& mémf plagiarized submissions [2]

~20-30% North America @GR Bikkgents and(researchers.

2 670 Journal articles retracted for plagiarism

' 0
~30-609p Australia, Eastern Europe & Russia In RW database (11% of total) [3]

"“60'85% Middle East & Asia 210 Reports on doctoral theses with strong
evidence of plagiarism by theVroniPlag
(Insufficient data for South America) 786 [4] and Dissernet [5] projects
[1] Studies reviewed inison, D. C., TAn Empirical Anal ysis of Differences i n Pl aginagamen, sol. /0mo.d,pp. 189304, Hil. 2018! t ur es, T Jour

[ 2] Smart , P. & Gaston, T., THow Prevalent Are Pl agB2anoilzpp.d@g>5& dan.?018.si ons? Gl obal Survey of Edit T
[3] http://retractiondatabase.org [4] https://vroniplag.wikia.org [5] https://www.dissernet.org/ ﬂ



Problem of Detecting Academic Plagiarism

Foltynek et al. International Journal of Educational Technology in Higher Education Intern atio na | JOU rn a| Of Ed uc atl on a|
(2020) 17:46

A The SyStemS can f|nd https://doi.org/10.1186/541239-020-00192-4 Technology in Higher Education

I [ d dood bit of text overlap . T RESEARCH ARTICLE Open Access

Testing of support tools for plagiarism @
detection

updates
Tomas Foltynek'~, Dita Dlabolovéa', Alla Anohina-Naumeca®, Salim Raz”, Julius Kravjar, Laima Kamzola®,
Jean Guerrero-Dib®, Ozgir Celik” and Debora Weber-Wulff°

A Their performance is
I [ only partially satisfactory [ | ] 7

* Correspondence: tomas.foltynek@

for synonym replacements

of Business and Economics, Mendel

Abstract

There is a general belief that software must be able to easily do things that humans

University in Brno, Zema&dalska 1, find difficult. Since finding sources for plagiarism in a text is not an easy task, there is
613 00 Brmo, Czechia a wide-spread expectation that it must be simple for software to determine if a text
University of Wuppertal, Wuppertal, . o . o .

Germany is plagiarized or not. Software cannot determine plagiarism, but it can work as a

Full list of author information is support tool for identifying some text similarity that may constitute plagiarism. But

T m available at the end of the article how well do the various systems work? This paper reports on a collaborative test of
A I [ ¢I U]te U nsatISfaCtO ry fOr 15 web-based text-matching systems that can be used when plagiarism is suspected.
It was conducted by researchers from seven countries using test material in eight
different languages, evaluating the effectiveness of the systems on single-source and

parap h rased an d tranS | ated teXtS _T multi-source documents. A usability examination was also performed. The sobering

results show that although some systems can indeed help identify some plagiarized
content, they clearly do not find all plagiarism and at times also identify non-
plagiarized material as problematic,

Q P I ag i arl S m fo rm S m O re tl(oe;:fﬁl;gsg”@x;rg?;;hing software, Software testing, Plagiarism, Plagiarism detection
characteristic of researchers




I Research Objective & Research Tasks

Devise, Implement, and evaluate automated approaches
bl e eitify eimg | Spnengthseand wegknesses @ stateot diedcartable
MetRPASARY SYSIAMS A Aeted ardremisdiagiansm.

Devise detection approaches that address the identified weaknesses.

Evaluate the effectiveness of the proposed detection approaches.

Implement the proposed detection approaches in a plagiarism detection

RT4 . - .
system capable of supporting realistic detection use cases.
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®» Research Tasks




I State of the Art In Plagiarism Detection Research

External Plagiarism Detection Process

candidate similar suspiciously
o documents) content similar
— content
reference
input collection

document

W candidate
L retrieval

detalled
analysis




I State of the Art In Plagiarism Detection Research

I . . -
Lexis-preservin | | | _ Mature Technologies
I Plag PoSanal ysi s |
I
_ - L A Candidate retrieval'Y @ 1t b
: Syntax-preserving Synonym substitution
ari . . . A O Y ykwao Il:1 comparisons)
| plagianism | technical disguise
I
-
o | . _ -
2 Semantics-preserving Paraphrase Intense Research
8 I . — A Text-based semantic analysis
0 | plaglarlsm — Translation (LSA, ESA, token embeddings,
EI KGA, |), Machin¢d
8 | Learning, Machine Translation
— Appropriation of ideas or concepts
I d _ A Candidate retrieval 'Y @ m b
| ea-preserving .
| slagiarism Reusing text structure A O U T o T KL:1 comparisons)
' — Reusing sequence of ideas or arguments
I
< " .
g | Ghostwriting Contract Cheating Open Research Problem
\ 4



I ldentifled Research Gap

A Candidate Retrieval and Detailed Analysis methods
capable of improving the identification of:
A Strong paraphrases
A Sensefor-sense translations

A Structural and idea plagiarism




Research Approach

In addition to text , analyze:
A

A Images

A Mathematical content

Devise detection approaches that
address the identified weaknesses.

Evaluate the effectiveness of the
proposed detection approaches.

W. Xu et al.

Fig. 1 Kinematic system
relations: a rehabilitation (a) 9,

support and b human S
arm![8]

shoulder —

elbow

where ® = [-15‘-1 , D2, 03, ¥4, U5 ]T are the joint vari-
ables, B, (-) and C,(-) denote 5-by-5 inertial and Cori-
olis matrices. F,(-) and G,(-) are the frictional and
gravitational vectors. The vector K,(-) denotes the
moments arising from gravity compensation provided
by the two springs, which is the function of #3 and
0s, respectively, thus making K,(-) take the form of

[0, 0. k393, 0. ks(@5) ]

2.2 Human arm

Spasticity in stroke patients typically produces a resis-
tance to arm extension associated with the overactivity
of muscles, like the biceps, wrist and finger flexors,
and with loss of activity of muscles such as the tri-
ceps, anterior deltoid, wrist and finger extensors![27].
In order to provide effective treatment, it 1s the latter
group of muscles that must be activated during the func-
tional reaching tasks; therefore, the triceps and anterior
deltoid are selected for FES stimulation according to
clinical need [8]. It is first assumed that FES stimulation
to the triceps produces a moment about an axis orthog-
onal to both the forearm and upper arm, and stimulation
to the anterior deltoid generates a moment about an axis
thatis fixed corresponding to the shoulder. The actuated
joints variables corresponding to the stimulated mus-

@ Springer

(b) b actuated axes

assistive
torque

cles are denoted as ¢5 and ¢, respectively, as shown
in Fig. b, and the remaining degrees of freedom are
encompassed by ¢, @3, ¢4.

The dynamics of the human arm with FES applied to
the two muscles, similar to the model of the mechanical
support, as shown in Fig. 1b, 1s represented by

By (P)D + Cp(P, P)D + F (&, D) + G (D)
= ‘[(u_. @, d)) (7)

where @ = [¢1, P2, @3, @4, c;bs]T denote the anthro-
pomorphic joints, comprising of those stimulation-
actuated dynamics and those unactuated, and z(-) are
the input torques produced from stimulated muscles,
thus taking the form

z(u. @, D)=[0. 1au2, $2. $2). 0.0, Ts(us, ps. §s)] .
(8)

2.3 Muscle model

The muscle models utilized for performance evalua-
tion and the development of model-based controllers
about both upper and lower limb vary a lot structurally.
However, the most widely assumed structure, by far,




I Citation -based Plagiarism

A

First non-textual PD approach

A Analyzed confirmed plagiarism cases

Devised set-based and sequencebased
methods to identify observed patterns
and can handle:

A Transpositions

A Insertion or substitutions

A Repetitions

Applied the methods to a large-real-world

collection of biomedical articles
A Citation -based methods outperformed
text -based methods for disguised forms

of plagiarism

DetectionH Summary

Document A

This is an example text with referenc esto different doc umentsfor illustafng he
usage of citaion analysis for plagialism detectiomhis is a intext citation [1]. Thisis
an example textwih references to different documents forillustrating the usage of
citaion analysis for plagiarism detection. Another exanple for antext citation [2]:

This is an example text with referenc esto different doc umentsfor illustrating th
usage of citai on analysis for plagiarism detection.

This is an example text with referenc esto differentdoc umentsfor illustrating the
usage of citaion analysis for plagialism detection. This is an e xample text with
refe re nce sto differentdocumentsfor illustraing the usage of citation anal ysis for
plagiarism de € ction. This isan example & xt with refere nce s to different doc uments
forillugrating theusage of citation analysisfor plagiarismdetection.

This is an example text with referenc esto different doc umentsfor illustating he
usage of citaion analysis for plagiatism detection. This is an e xample text with

refe re nce sto differentdocumentsfor illustraing the usage of citation anal ysis for
plagiarism de € ction. He s a hird in-text citation [3]. Thisisan example textwith
refe re nce sto differentdocumentsfor illustraing the usage of citation anal ysis for
plagiarism de t ction.

This is an example text with referenc esto differentd
usage of citaion analysis for plagiatism detection.

entsfor illustrating he
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Document B

Section 1

‘tlgis is an example 3t with referenc esto differentdoc umentsfor illustrating e usag
ofCita~tion anal ysis forylagiarism de & ction. This isan example & xtwith refere nce stg
diferertdocument forNlustating theusage of citation analy sisfor plagiarism
detection®s
This is a inteXqcitation [1]. Thisisan example textwith re ferences to different
documents fori IITJsIaIing theusage of citation analy sisfor plagiarismdetection. This
an example textwiih‘leierences to different documents for il lustrating the usage of

citaion anmalysis for plag izniirl] detection.
Section 2 S

Doc D (4
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Doc E

Citation Pattern

DocA | C D E

Doc B
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)

S
Anctherintext citatio™N2]! fThisis Eu‘?-eg(ample text wit references to different
document forillustating theusage of ¢ Ra&bg analy sisfor plagiarismdetection. This
an example textwith references to dfierent doBuwngents for il lustrating the usage of
"cﬁ'a-ﬁen-a.nablsigior plagiaism detection. This is a repetesdext citation £1].
This is an examplé fextwith Leferencesto differentdoc umentsfor illustrating the usag
of citation anal ysis for plagiarisn?'debctigw. This isan example & xt with refere nce std
differentdocument forillustating theusab'e.q[sitation analysisfor plagiarism

detection. e
S

Setion 3 s

Athid in-text citation [8]. Thisisan example text with re frgnces to different
documents forillustatifg theusage of citation analy sisfor Yagi arismdetection. This
an example textwit g€ferences to different documents for il Istrating the usage of
citai on anmalysis fopflagiarism detection. a final #ext-citaton[2].
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I Image-based Plagiarism DetectionH Summary

Related Work Contributions
A Retrieval approaches for A Use-casespecific detection methods for
A Copied @ typical image types in academic documents,

e.g., barcharts and flow-charts

A Cropped 'Z

A Affinely transformed images

|:| Q I:I A Image-based detection process that:

A Combines analysis methods for image types

e typical for academic documents
A Focus on specific image types

il

A PD-specific relevance scoring
A Is efficient and extensible



I Math -based Plagiarism Detection

A First study on the topic H Starting point: confirmed plagiarism cases

Compilation of Test Cases

Retrieval of confirmed Expert inspection to File conversion
cases of plagiarism create ground truth & cleaning Evaluation
VroniPlag Infty
ooy || LATEXML Datatset
Retraction g g™ :
Watch \T \ 10 plagiarized doc.
N ~ J \ N J/ \ 10 source doc.
BXTEX N
-.10 -.10 - \\\ - =
\:I
2 1T NTCTR %
LaTexXML % %
> > 102,504 arXiv doc.
. BTN ) e MathML
arXiv.org 4l TEI Association
Selection of File conversion Provision
arXiv documents & cleaning for research

NTCIR -11 MathlR Task Dataset




