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A Professional Multiple' Choice Checking System

ABSTRACT

In this research, an automatic multiple choice cheching system is developed based on
PC-type microcomputer connecting to a flatbed scanner. The system software is imagé-
processing oriented, consists of muitiple steps. The input of the system is an binary image.
from the scanner by mean of threshold. Horizontal and vertical line segménts are extracted
from the image, and every possibly cross-line are located to form rectangular are.a. Those area
are then classified as either Student Code area, Subject Code Area, Answer Area, or unused
area. For the anéwer checking i)urpose, the r'u'lmber of ‘bl‘ack éﬁels in eachA é.nswér bliock>is
counted, and and. difference of those numbers between the input and its corresponding model
Is used as deéision criterion. Finally, we obtained an efficient and flexible multiple choice
checking system. Such a'system can support many styles of choice marking, and also varity of

answer sheets.
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IFa<0 THEN CounterClockwise Direction

I[Fa>0 " THEN Clockwise Direction
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A v o 9 LY c;"ﬂ B 1 s a'ﬂ
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1) IF (cornerLB and cornerRB) THEN bottomT.
2.) IF (cornerLT and cornerRT) THEN topT.

3.) IF (cornerRB and cornerRT) THEN rightT.
4.) IF (cornerLB and cornerLT) THEN leftT.

5)) IF (cornerLB and cornerRT) or (cornerRB and cornerLT) THEN cross.
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l.) IF (cornerL.T or leftT or cross)
2.) IF (cornerRT or rightT or cross)
3.) IF (cornerRB or rightT or cross)

4.) IF (cornerLB or lettT or cross)

THEN TopLeft of Field
THEN TopRight of Field
THEN BottomRight of Field

THEN BottomLeft of Field
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no. ON pixels

The horizontal projection
profile is an accumula-
tion of ON pixels across
sample rows in a docu-
ment. If the document has
a zero skew angle, then
the peaks will be sharp
and correspond to text

liges.

The vertical projection
profile is an accumula-

tion of ON pixels across
1

sample columns in a doc-

ument. If the document
has a zero skew angle,
then there will be plateaus
corresponding  to  col-

umns in the document.
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1. n131U511l 599 MAINAINLBNET (Image Enhancement)

b4 1 E 4
nsliulsinunmenasezlsznoudaedunounidde ddeluil

Algorithm 3_1 Image_Enhancement;
OpenlmageFile();
NoiseReduction With kFill Algorithm;
Skew Estimation;
Image Rotation with Detected Angle;

CloselmageFile();
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2. P19 LwARLIUNEIH (Form Identification)
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Algorithm 3_2 Form Identification
OpenlmageFile();
Finding Horizontal & Vertical Run of Black Pixel;
Compare the New Horizontal Run with the Old Runs In Form Library;
[F Not Match THEN
Write Horizontal Run & Vertical Run to Form Library Database;

CloselmageFile();
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~ Algorithm 3_3 Region Extraction
OpenlmageFile();
Finding Corner Location using Line-Crossing between Horizontal Run
and Vertical Run;
Rectangular Fields Extraction;
User Interface For Determine Interesting Fields;
Store Comer Location and Rectangular Fields to Form Library Database;
Horizontal Projection For Student_Id Fields;
Vertical Projection For Subject Fields, and Answer Field;
Create Histogram of each fields and Store to Form Library Database;

CloselmageFile();
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void CheckScore(TAheadModel, TAheadlnput)

TAPtr TAheadModel, TAheadInput;

TAPtr TAqModel = TAheadModel, TAqInput = TAheadInput;
while ((TAqModel != NULL) Il (TAgInput != NULL)) {
Find Highest Range Histogram of TAqModel set to maxModel
Find Highest Range and 2nd-Highest Histogram of TAglnput set to maxInput and
max2Input respective;
if ((maxModel!=maxInput) Il (abs(InpHist{maxInput}-InpHist[max2Input])<=Thr) )-
BadChk++;

else GoodChk++;
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