o =Y d o s 1 4
MIN ﬁllu'ﬂﬂ ﬁiﬂ‘i'ﬂﬂﬂ‘l‘lw'J!ﬂﬂ'iﬁ']ﬁiﬁigﬂﬂﬂ’lﬁﬂ’lulﬂ%‘ﬂﬁﬁﬁ’lﬂ

Computer Programming Development for Optical Mark Reading System

YUY NDIA

Khanob Thongkhome

D Ao el

~ = oy a = o o
e ANERIHUBIRINT FHFNAS U N T An - g drans sa vith
O R AL AL AT TL
Master of Engineering Thesis in Electrical Engineering

Prince of Songkla University

2544

(1)




A a - o
FAINYTHUNUD

31

asiann TUsunsuReuRIn e M UTZUUN T IAT BINUTY

RY 1YY 1O
Iy = ¥
AN Franssulih
e
AagnITUMIMITNY AMSATTUNTIA B

...... &..%......ﬂimmﬁ

[ = o o
(fwsnans1a1sd hea guiad)

e risaind L AT

@Fwemansosd auiant ez Tueon?)

(Ejﬂﬁwmﬁﬂﬂmm auviand {anziufesnd)

RN
Sk f?‘?:‘i\‘.“lm.-'“;’f?i%!iﬁ..ﬂiinmi

5 o o
(Fj‘]ﬂ&ﬁ’lﬁﬁ'ﬂiﬂiﬂ 81 Llﬂﬂ‘i'!ﬂ'!il.lﬁ]uflﬁ)

s/ 4 o
(A ueda319158 A5.5%01 Toruguena)

Tadfiadneds unvinndoasvauasuns

1 é L = al < £~
muwuwmmsﬁﬂm AMUHANYATININTIUMTAATUNIUUNG U1

o m%%@@%@@ @?W‘ﬁ“%

ﬁi@‘%%?%
‘@%ﬁza@é@m&%@s
tEeuste

i e £y “'”; ; /i/f/’\’

oo, b L B

wmfy § ar A - & aw A:!.’ld
ﬂuuﬂiﬂuu’)ﬂﬂ’luwuﬁﬂﬂﬂulﬂu

Tetanssulvith

................................................

(soerans1Nsd s il woufaw)

aUaTafaIngIaY

@




Fanorfinut asviannTilsunsuneufune s usEUMITe AT O HINY
Ao WY NI

N Feranssunh

msdnun 2543

umdndo

¥
1

SyonnutetuitiayeszuumIsaiesinudmiumsasndeaauuazui

ar 4 o o oy
aeunnuunivdmesesluTnsnouiiunes  Tandsygndldmsilszuiananinainoan
= A o o ]
unasmsuuusssuaidesldnszavdineuuazqinsainisasasiieanuuuin lasmwz
A w g & 4 w o o
ssuuivaauisldinseannanmiuamaszaiudmottasulauudyaudoya
e Slacy o 3f k) [ ¥
Fenoa lasl¥5Emsfmuansedoyadmiumsszuiana dwmsannseuhlrseungy
¥y ~ @ A o 4 :,’ o e
Hutvesdudenngniuniesmang aseudeyaianuavzgnaisnmdansnosniiigilioss
a QA g di’ A 1 3 = :3 LA A e ‘ﬂ
nazasnaounudnymzdatendsmsmiiuimelugldesnivenadmilaieduunnluy
o =t =3 3q 3 ol ) [ w0 = o g
fmeuhigniaen Aldamnsodmuagiiuunszaiaeu ldedidase  munsodssiiium
=t 24 o 4 =} -2 = =1 ] Y-S
ADUNQNEDNNINMIHUATEIMNIIMALIMHTBIZ LTI uaziinnudangulunsitdesiy
a3 sasmnennthnmuseauaelunszawdwould  narmama3deR ldvinsasaede
devuunsTAHAMOUIMIY 179 ¥a uasuUUdeuNi NI 20 YA NUNTTUVAWIIO
5 4 T k4
asndegeunazuuvasyasidsdugndeimuauunizmudineungniunisanuieis
WIDATALNUEE TZINERY grnsougnsializhiduasiswinmanz L gauvein
dnm1 annTousndegeursaruudauanideAaramsufauininmsdendmeuinandy

A o oA s e o7 gt a S P=) o 9 ar -~
ﬁuﬁﬂ’)mﬂﬂiﬂ‘llmﬂﬂ?ﬂullﬂ ’ﬂ"l'.\l’}iﬂﬂ’m’Jﬂlﬂﬁﬂ“l%‘fﬂﬂ‘ﬁf)\‘iﬂ'i‘imﬂﬂﬂ‘!ﬂ?J‘]Jﬁ"mi‘ﬂﬂ‘i‘iﬂiﬁimu

o ]
dompuuazuuugoumy  nnmInadouanudi luminitsteaeusenie lilsunsusas
o 3t 9 d o A 3 9 ] n’;
uyud Framgsmnaanusanar lumalsznarmesan dlumsasdeasumniu
Tar'lisdarafildlumsnmanmdhdssyuneufiomes - nuh lsunsuannindssna

o 1 [
#aldsind 4

(3
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Abstract

This thesis presented the optical mark reading system developed for the marking of
objective type of examination papers and the tallying of closed questionnaire on microcomputer
responses by applying algorithms of digital image processing instead of conventional methods
which required specially designed answer sheets and marking equipment. This system used a
scanner to import answer sheet images and converted them into digital data signal. The data block
assigned method moved the data block to cover the marked choice areas. All data blocks were
split into segmented images by means of image projection and taken into feature extraction
process by area determination of each object in that segmented image again for the classification
of the answers selected. This allowed the users to assign any answer sheet forms. It could take
answers shown either by cross marks or fill marks, and was flexible in considering choices
marked on the answer sheets both by pen or pencil. The results of the research were acquired
from 179 sets of examination answer sheet and 20 sets of questionnaires, It was found that the
system was able to correctly collect all answers whether cross marked or fill marked, record
student codes and report the score from each answer sheet and filter out unacceptable answers

resulting from marking more than one choice for one item. In addition, it was able to compute

statistical value which could be used in the evaluation of examination papers and questionnaites,
The results of the study showed that the program could mark faster than man about 4 times but it

WASHE includescanmng ﬁme.to..computer System. S OSSP
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Create main

Figurel

If select Yes
File menu?
If select Yes

Customize
menu?

If select
Help menu?

- Aboutomi(}

Callback function :

- Startoption()

A

Callback function:
- Opentemp()

- Editternp()

- Refreshtemp{)
- Pagesettemp()
- Previewtemp()
- Printtemp{)

- Exittemp()

If select
Exittemp()?

Create main

Figure2




If select

Exit icon?

Yes

if select

Help menu?

Callback function :

- Contentomi()
- Aboutomr()

Callback function :
- Blockmark(}

if select icon

Catlback function :
- Unmark()

Define?
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Caltback function
- Blockdefine()
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Classification
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T = Mean of intensity in each

pixel at each corer of the image

Obj = mean of object (I> T)
Bkg = mean of background (1<T)
New T ={(Obj+Bkg)2 ‘1
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4.4.3 aiFumasiedeunariusinnubes
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Edge Detection by
Sobel Operation

Radon Transform

Rotate Picture by

linear interpolation

End
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Zoom image on

If data block

complete?

Create Rectangle

Zoom image out
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Zoom imageoff
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4.4.5 FlanFunIRenIn

V = sununtation of
intensity in each pixel

by column

H = summation of
intensity in each pixel

by row
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Start

Vposition = Summation of intensity on image
at column position
Hposition = Summation of intensity on image

al row position

Check disconnectivity vatue

in Vposition,Hposition

Count amount of connectivity
pixel in Vposition,Hposition
and save ending position of

object

Save transitive position for

start point of object
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=

Count amount of black pixel all segmented image and
seperated them to variable which looklike each topic in

answersheet

-

compare amount of black pixel

in each segmented image

1f found biggest

area?

4

Save in database result
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