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CHEATING RECOGNITION IN PAPER EXAMS USING CV

Abstract. With the shift from exams to electronic examinations, to pen
and paper (paper exams), concerns were raised about whether this would make
cheating easier. Cheating and academic dishonesty have always been disturbing
practice in an academic setting, it kills the creativity of a student. Roughly
speaking all teachers meet a high rate of academic dishonesty among their
students. This article explores how teachers and students perceive differences in
the ease of cheating during written exams, especially paper exams. Nowadays
we have control systems that detect cheating and abnormal behaviors during
exams. Despite early controls determining cheating during the checking of exam
papers is also a great idea. Manually checking each work will take up most of
the time and energy, which is also difficult to identify plagiarism. That's why
the paper gives using Computer Vision to optimize checking paper exams and
detect cheating levels among students.
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AHHOTalIHH. C HBPEXO,IOM OT 3K3aMEHOB K 3J'IBKTPOHHIBIM IK3aMeHaM, K
pydke H Oymare (OyMakHBIe 3K3aMeHBI) OBIIH BBICKa3aHBI OITaCeHIS IO ITOBOIY
TOro, 0OJIErYHT JII 3TO MOIIeHHIYecTBO. OOMaH 1 aKaJeMHYecKas HeUeCTHOCTh
Bceraa OBUTH TPEBOKHOI MPAKTHKOII B aKaJeMHUecKoil cpele, OHa yOHBaeT
TBOPYECKHIT MOTeHIHAal cTyaeHTa. I pydo roBops, Bce yUNTeNsa CTATKHBAKTCA C
BBICOKIIM YpPOBHEM aKaJIeMHYeCcKOil HeueCTHOCTH Cpeil CBOIX VUeHHKOB. B
3TOII CTAThe I{CCJIEZ[yeTCH. KaK y":IHTeJlH H CTy,E[EHTb] BOC]'[pIIH]IMaIOT paa:ﬂm}m
B JIETKOCTH CIINICBIBAaHHS BO BpeMs IINICEMeHHBIX 3K3aMeHOB, OCOOeHHO
OyMakKHBIX 3K3aMeHOB. B HacTodlnee BpeMs y Hac eCThb CHCTeMBI KOHTPOIA,
KOTOpBle OOHApYKHBAalOT OOMaH H HeHOPMalJbHOe IIOBeIeHHe BO BpeMsA
3K3aMeHOB. HecMOTpsi Ha paHHHII KOHTPOIIb, OMpeleanTs oOMaH BO BpeMs
MIPOBEPKH 3K3aMEHAINNOHHEIX padoT TakKe OTANUHAg mjaed. Pyunas mpoeepka
KaX10i1 paboThl 3aiiMeT OOMBIIVIO YacTh BpeMeHH U JHEeprui, 4TOo TakKke
TPYAHO BBIABHTH IIIarHar. BoT moyemy cTaThs AaeT BO3MOKHOCTD C TOMOIIBIO
KOMITBIOTEPHOT'0 3peHNsA ONTHMH3HPOBATh NMPOBEPKY OyMaKHBIX 3K3aMEHOB H
BEIABHTH YPOBEHb 0OMaHa CpeIH CTYIeHTOB.

KawueBble caoBa: byMaxHbIll BapnaHT »3K3aMeHa, Teccepaxr.
pacro3HaBaHle TeKcTa, 00MaH, aHaII3 H300paKeHHIl IOKYMEHTOB.
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F Aok

Angarna. EMTHXaHgapas! 371eKTPOH 1Bl eMTHXaHIapFa JKoHe KaJaM MeH
Karasra (Kara3 eMTIXaHIaphbl) ayeICKaHIa, Oy alagKTBIKTHl JKeHILIeTell Me
JereH AanaHIaVIIBUIBIK TYBIHAAABL. AJIay JKoHEe aKaJeMHSIBIK alaiibiK
aKaJIeMISUTBIK OpTaga apaailbiM aTaHIaTapiIbIK TaKIpHOe 00IIbI, 01 CTYAEHTTIH
IIBIFApMAIIBIIBIK JKaFbIHAaH JaMyblH Teskeilal. Illamamen aiiTkaHZa, Gapibik
MyFaliMIep ©3 CTyAeHTTepl apachlHIa aKaJeMISUIBIK aJaIbIKTBIH JKOFaphl
IeHreiliHe Tam Oonmanel. Bynl Makamaza MyFamiMiep MeH CTYIeHTTepIiH
Kaszballa eMTIXaHIap, acipece Kara3 eMTHXaHIaphl Ke3lHIe asjayablH
KapanailbIMIbUTBIFEIHAAFEl  allbIpMAIIBUIBIKTAPAEl Kajail KaOBUIIali TBIHIBIFEI
KapacTeIpblIaabl. Kasipri yakeiTTa 013/1e eMTHXaH Ke3iHJIe anjay MeH KajlbIITaH
TBIC MIHe3-KYJIBIKTHl AHBIKTATBIH Oakelnay sKyilenepi 6ap. Epre Gakeizayra
KapaMacTaH, eMTHXaH KYMBICTapbIH TeKcepy Ke31H/e alJaylbl aHBIKTay Ja eTe
JKAKCHI Hes. Op KYMBICTB KOIMeH TeKcepy KeIl YaKbIT NIeH YHeprHAHBI KakeT
eTelll, COHBIMEH KaTap IUIarHaTTBl aHBIKTay KHBIH. COHIBIKTaH Makaia
KOMITBIOTEPIIIK K6PY apKbIIBI KaFa3 eMTHXaH/1apbIH TeKCePY/Il OHTallIaHIBIPYFa
JKSHE CTYIEHTTep apachbIHIAFhl allqay JAeHreillH aHbIKTayFa MYMKIHIIK Oepei.

Tyiiia ce3gep: EMTHXaHHBIH KaFa3 HycKachkl, TeccepakT, MaTIHII TaHY,
anjgay, Ky/kKaT KeCcKIHIH Tajagay.

Introduction

During recent years, information and communication technologies (ICTs)
have developed rapidly and have a direct impact on human existence, especially
in the field of education. As a result, e-learning has become increasingly popular
and widespread in educational institutions over the past few years. It allows you
to provide information anytime and anywhere on the Internet when students need
it. Because of this, it is also called web learning or online learning. “Learning
assessment is the process of finding and interpreting evidence for use by students
and their teachers to decide where students are in the learning process, where
they need to go, and how best to get there” [1]. Assessment is one of the main
tasks of the educational process. This is essential when designing any e-learning
course. In educational testing and academic examination, the term cheating is
used to denote all forms of illegitimate activities that are aimed at increasing
one’s test performance. These activities comprise using unauthorized materials
(e.g.. calculators), resorting to additional information during an exam (e.g., via
cheat sheets), answer copying, collusion among examinees, the acquisition of
test questions or having another person take the test instead of oneself. Cheating
affects the validity of examination in higher education and impairs all decisions
that are based on test results. Cheating is frequent among students at high-
schools and universities.

Cheating on exams was a broad phenomenon in the world, regardless of
the level of development of detection. Over the past decade, many studies have
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been conducted on student fraud and the means by which the university could
try to combat this problem [2].

Nowadays, there is a growing demand for the software systems to
recognize characters in computer when information is scanned through paper
documents as we know that there are number of papers which are in printed
format. Day by day due to atmospheric changes or due to improper handling they
get damaged. Therefore, nowadays there is a huge demand in “storing the
information available in these paper documents in to a computer storage disk
and then later reusing this information by searching process”. One simple way
to store information in these paper documents in to computer system is to first
scan the documents. Whenever we scan the documents through the scanner, the
documents are stored as images in the computer system [3]. These images
contain text that cannot be edited by the user. But to reuse this information
it 1s very difficult for the computer system to read the individual contents and
search the contents form these documents line-by-line and word-by-word.For
automotive detecting differences of student exams this is a optimal method. It
will decrease time for checking exams and keep time of teachers.

For research used main 2 projects with despite of their programming
language. For example, this literature 1s very useful for my research, I took from
here a lot of new things.

1. Image2Text Project.

Image2Text is a python application to grab text from images and save as
text files using Google Tesseract Engine. Tesseract is an optical character
recognition engine for various operating systems. The aim of this Repository 1s
to be able to recognise text from an image file using the Tesseract Library in the
Python programming language.

The application is a simple document image analysis using Python-
OpenCV. The input folder contains forms that were pre-processed with given
center of the circles. The circles should be classified in three different categories:
shaded, not shaded, and crossed-out [4].

Methods

The main technologies which used in this paper is grab text from scanned
image and comparing with scanned image text. There is popular library which
used to read characters from 1mages is PyTesseract OCR Engine Library in the
Python language. Tesseract is an Open Source library for Optical Character
recognition (OCR) [5]. We will be using PyTesseract to print the recognized text
given an input image of any of the following formats: jpeg, png, gif, bmp, tiff,
and others. Tesseract is compatible with many programming languages and
frameworks through wrappers that can be found here. It can be used with the
existing layout analysis to recognize text within a large document, or it can be
used in conjunction with an external text detector to recognize text from an
image of a single text line. Recognition then proceeds as a two-pass process. In
the first pass, an attempt 1s made to recognize each word in turn. Each word that
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1s satisfactory 1s passed to an adaptive classifier as training data. The adaptive
classifier then gets a chance to more accurately recognize text lower down the
page [6].

Word and Line Finding with Tesseract

1) Line Finding

The line finding algorithm 1s one of the few parts of Tesseract. The line
finding algorithm is designed so that a skewed page can be recognized without
having to de-skew, thus saving loss of images quality. The key parts of the
process are blob filtering and line construction [7]. Assuming that page layout
analysis has already provided text regions of a roughly uniform text size, a
simple percentile height filter removes drop-caps and vertically touching
characters. The median height approximates the text size in the region, so it 1s
safe to filter out blobs that are smaller than some fraction of the median height,
being most likely punctuation, diacritical marks and noise. The filtered blobs are
more likely to fit a model of non-overlapping, parallel, but sloping lines. Sorting
and processing the blobs by x-coordinate makes it possible to assign blobs to a
unique text line, while tracking the slope across the page, with greatly reduced
danger of assigning to an incorrect text line in the presence of skew. Once the
filtered blobs have been assigned to lines, a least median of squares fit [8] 1s used
to estimate the baselines, and the filtered-out blobs are fitted back into the
appropriate lines. The final step of the line creation process merges blobs that
overlap by at least half horizontally, putting diacritical marks together with the
correct base and correctly associating parts of some broken characters.

2) Baseline Fitting

Once the text lines have been found, the baselines are fitted more
precisely using a quadratic spline. This was another first for an OCR system, and
enabled Tesseract to handle pages with curved baselines , which are a common
artifact in scanning, and not just at book bindings. The baselines are fitted by
partitioning the blobs into groups with a reasonably continuous displacement for
the original straight baseline. A quadratic spline is fitted to the most populous
partition, by a least squares fit. The quadratic spline has the advantage that this
calculation is reasonably stable, but the disadvantage that discontinuities can
arise when multiple spline segments are required. A more traditional cubic spline
[9] might work better.

3) Proportional Word Finding. Non-fixed-pitch or proportional text
spacing is a highly non-trivial task. Fig. 2 illustrates some typical problems. The
gap between the tens and units of *11.9%’ is a similar size to the general space,
and is certainly larger than the kerned space between ‘erated’ and ‘junk’. There
1s no horizontal gap at all between the bounding boxes of “of” and ‘financial’.
Tesseract solves most of these problems by measuring gaps in a limited vertical
range between the baseline and mean line. Spaces that are close to the threshold
at this stage are made fuzzy, so that a final decision can be made after word
recognition.

24



SDU Bulletin: Narural and Technical Sciences 2021/3 (506)

Fixed Pitch Detection and Chopping

Tesseract tests the text lines to determine whether they are fixed pitch.
Where it finds fixed pitch text, Tesseract chops the words into characters using
the pitch, and disables the chopper and associator on these words for the word
recognition step. Fig. 3 shows a typical example of a fixed-pitch word.

Results
By summarizing opportunities of result, we get result like this:

OCR doesn't do well with images affected by artifacts including partial
occlusion, distorted perspective, and complex background;

It is not capable of recognizing handwriting;

It may find gibberish and report this as OCR output.It is not always good
at analyzing the natural reading order of documents. For example, it may
fail to recognize that a document contains two columns, and may try to
join text across columns;

Poor quality scans may produce poor quality OCR;

It does not expose information about what font family text belongs to;
As a research result of project PyTesseract and their methods can

perfectly perform own works.
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Figure-1. Input Image

Discussion

A man signing in at Google’s main office, Googleplex.

Google Inc. is an American multinational corporation
that is best known for running one of the largest search
engines on the World Wide Web (WWW). Every day,

200 million (200,000,000) people use it. Google’s main
office (“Googleplex”) is in Mountain View, California,
USA.

With Google Search, people can also search for plctures,
Usenet newsgroups, news, and things to buy online. By
June 2004, Google had 4.28 billion web pages on its
database, 880 million (B806,000,000) pictures and 845
million (B45,0800,000) Usenet messages - six billion
things.

Figure-2. Ouput Image

By researching this field I decide to make own project using Computer
Vision algorithms and Tesseract library.But there is also second more difficult
analogue to grab text from images is to recognize an image containing a single
character using a Convolutional Neural Network (CNN). Text of arbitrary length
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1s a sequence of characters, and such problems are solved using RNNs and
LSTM is a popular form of RNN. Read this post to learn more about LSTM.

— API
T Response

API —| Input Image Text

Request l

Post-Processor
Pre-Processor [ Tesseract — ‘

‘ OCR 1
Trained Data Set

Figure-3. Working principle of Tesseract OCR Engine (OCR Process Flow)

Leptonica

Long Short Term Memory networks — usually just called “LSTMs” —are
a special kind of RNN, capable of learning long-term dependencies. They were
mntroduced by Hochreiter & Schmidhuber (1997), and were refined and
popularized by many people in following work.They work tremendously well
on a large variety of problems, and are now widely used.

LSTMs are explicitly designed to avoid the long-term dependency
problem. Remembering information for long periods of time is practically their
default behavior, not something they struggle to learn!

To this place I have gave main attention to algorithms and technologies
that perform grabbing text from image.And the second main part of project is
doing web application that shows result of chating level. For those purposes I
prefer to use Python language, because whole semester I am learning a Python
language, and his libraries. All projects which I researched they are useful for
my projects. At this moment I am learning deep learning,convolutional and
recurrent neural networks to realizing LSTM algorithm on my project.

As a significant prior research I will work on multi sheet scanners, but I
researched it watching tutorials, recognizing their work principles. I hope that
next semester I will find or take from you, and practice with them. Also I should
create web view for showing the result. For it I told that I will use Laravel and
Vuels.
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