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Extracting Multiple Choice Answers using Image Processing
Alaa Owiwe, Nida' Mahfouz and Shorouq Zatari

Supervised by Hashem Tamimi

The objective of this project is to use an image processing-based application to
analyze images of forms that represent answer sheets from exams or questionnaires
in an easy and fast way. The answer form has a given format and some markers which

ease the extraction of information from it.

After an image from the answer sheet has been captured by a web-cam, the
user can chose to manually or automatically adjust the paper form to fit under the
camera. Auto-adjusting of the paper includes both rotation and translation and is
performed using Hough Transform with reference to a line and a circle markers that
are placed on one corner of the paper. The filled areas on the paper form are detected

using template matching

The system was implemented using Visual Basic and the results show that the

system is promising if a better web-cam is used.
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1. Use only HB Pencile
2. Darken the circle completely
3. Erase cleanly

4. Dont dark two circles or more for the same question
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GrayScale

Grayscale Image
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Black/White
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Black and White v
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Capture image

For all Pixel in the Image

If the Pixel (X,Y) greater than threshold then

Pixel(X,Y)=black
Else
If the Pixel (X,Y) less than threshold then
Pixel(X,Y)=white

End if

End if

End for

Return black and white image

END

Pseudo code of the Black and White:lPseudo

58



Circular Hough transform v

‘ j “Nalra Gubad e dexd
il it i CHIS
alall g i) sy i A 53 Jisll i ol 34 ginma Aad 53 ol Jand 6B peal Al

ey Lo A : Gt ) TN s iha o0 Ll
)S)Aﬂm\h‘ﬁ)u@]:ludh\ﬂ\ﬁwwwu‘@‘-\-3\-.'_9‘CH = R U

zhsall i i

Initialize an Accumulator of Size (A,B)

Select the area of the marker as a new Image

For all Pixel in the Image

If the Pixel (X,Y) is not Background
For all the Theta angles

Calculate radius of the circle circle X And circle Y

If circle X And circle_Y in the image then

Increment Accumulator (circle_X, circle Y)

End for all end if end for al]

Find the index Highest value in the Accumulator

Return maximum radjus

END

e 0
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Capture image
Initialize an Accumulator of Size (X,Y)
Select the area of the marker as a new Image

For all Pixel in the Image

If the Pixel (X,Y) is not Background

For all the Theta angles
Calculate Diagonal for the Pixel (X,Y) and the angle Theta

Increment Accumulator at position (Diagonal, Theta)

End for all end if end for all

Find the index Highest value in the Accumulator

Return Theta of the index

Pseudo code of the Line Hough Transform-3 Pseud
seudo
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Determine the location of the reference point original image (x,y)

Calculate the point of translation from Circular Hough Transform image

enter(cx , cy )
Allocate the new_ image

for all pixel in the enter image
X new=x-cx
Y new =y -cy
If X _new less than Wight new_image And Y_new less than height
new_image and
each of them grater than zero Then
image_new (x ,y) = Image enter(x + X new, Y +Y_new)
other pixels in new_image equal to background

end for all end if end for all

return new_image

End

Pseudo code of the Translation:4 Pseudo
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Rotate ¢\l v

e s Aiaa G

53 galall ol Lol e gl s ey gty
: LHT 42e))) 53 Guki

ence line and Calculate the slope of the

: ion of the refer
Determine the location le using line Hough Transform

line then Compute the rotation ang
Calculate the size of a new image large enough to hold to rotated image
Allocate the rotate  image
Rotate the entire image

for all pixel in the enter_image

rotation for the pixels

rotate_ image(X,Y)=enter_image(New X, New Y)

Set the background to white for the rotate image

Return rotate  image

End

Pseudo code of the Rotation:5 Pseudo
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