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ABSTRACT 

Optical character recognition is now widely being employed in computerized educational testing mechanisms. However available systems are outrageously expensive. We designed and developed a cheaper, yet efficient system which can be used for routine testing requirements of teachers as well as that of educational institution, named Educational Testing Tool (ETT). ETT has been successfully employed during entrance test 2001 at IIEE and its result was quite satisfactory. It can be further modified for any data acquisition utility.

INTRODUTION

There is always a demand of fast, accurate and reliable data storage areas. In this context the use of computer and its different applications has increased tremendously. With high capability of data storage and data retrieval properties, people now have much more confidence on the use of computer rather than traditional files / directories methods etc.  With such an increasing use there was a need for a computer system that can recognized and able to capture information from the large quantity of paper so that there could be a link between the old system and the new. Many systems in this regard have been developed and are being categorized as OMR or OCR. This system has proved that computer has the capability to process paper document in much more efficient manner as it has done with magnetic media and other storage device.

Educational Testing Tool (ETT) is one of the systems which have the capability to acquire information as well as data management. It is a computerized paper testing and evaluation technique, as well a complete entrance test database system for an institution. It helps to judge the performance of a student in lesser time relatively with a better accuracy. Thus reducing a big headache. It helps teacher to plan for the betterment of his/her studious students. And most important is it gets more time for more useful educational activities rather than tedious paper-checking problem. As a whole for an institution, it helps to increases the IQ level of his student as all questions need to be based on MCQ’s.
Description

Educational Testing Tool (ETT) consist of three major parts
· OMR (Optical mark recognition)

· Database

· Merit list generation

1. OMR ( Optical mark recognition)

As the name refers, an optical mark reader is computer base software which can able to read marks from the image of a paper. Image may be obtained from any source. OMR technique is based on digital signal processing. The scanner interprets two-dimensional signals (X,Y coordinates) with its color code and stores the information on clipboard (RAM). Thus, the image is first captured and then it is stored. With previously known locations on the image the software extract the require information and then stored it on different storage areas such as magnetic disk or optical storage area in a form of a database/file.

ETT is an OMR with result manipulation capability. The result is generated with respect to answers already provided by the user. The result is displayed, and on verification may be send to a database.

1.1 The Software Working Theory

The software is designed so that if the size of the test paper is reduced or changed BUT varied according to same proportion, it must work properly. This may be explained in this manner. We had determined the ratio of the pre design paper with respect to each individual box. We determine the actual place of the boxes according to the current paper size that is being scanned by simply multiplying the ratio with actual dimension. 

For Example The box size for a 210 x 297mm size of paper sheet is being chosen to be     of 5 x 5mm. That is each box is in the ratio of 0.02 or 2% of the total page size. Thus if the scanned paper is being reduced say 10% of actual one, the size of each individual box would be changed and  can be calculated by multiplying this ratio to the size found.

The software read the current size of the sheet that is scanned and calculates the location of each box. Thus we get current size and coordinate of each individual box of the scanned sheet.

The location of each box with respect to the reference coordinates (A complete black box at upper and lower left corner) is known, as describe above. But these values are all true when the paper is precisely erected at an angle of zero degree. There exit a probability that the paper, which is being scanned, is tilted at some angle. Tiltness means that location of [image: image1.png]INSTITUTE OF INDUSTRIAL ELECTRONICS ENGINEERING
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each box is being shifted. What is the new coordinate that is to be determined? .If we could able to learn what is tilted angle we can able to relocate the position of the boxes.  
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This is done by first locating the main reference or other name may be given as erecting boxes. This means that we first have to find out where does the erecting box does lie now .If they are determine so does the erecting angle. It is being found that in majority case almost 90% the erecting boxes were with in the area of the 14% with respect to upper corner. Similarly the lower erecting black boxes are with in the area of 14% with respect to lower end corner. Using these observations we first scan these areas and find out the location of the boxes. Thus we can have the value of the coordinates of the erecting box.

 This is done by checking each individual pixel of the 14% image that is cut out form the main image. If there is a series of continues black pixel this means this is the start of the erecting box. The starting coordinates of this series is stored as well its ending. Similarly it is true for the other pixels lines. At the end when whole piece of image is scanned. Then the whole sum of data of the coordinates is being analyzed. The analyzation involves determining the mean arithmetic progration of the first and last coordinates stored in each successive black series of pixel obtain. Thus the center of the erecting box is determined. If it is perfectly align at zero degree then by slope formula the angle calculated would be zero or something else. The difference is determine and stored as an error. 

The second advantage by knowing the location of the reference boxes is to determine the size of the scanned page as well. 

Thus we know four different values 

1. Proportion of each box in the actual scanned paper.

2. The tilting angle 

3. The size of the scanned paper.

Thus by simple arithmetic algebra and vector analysis it is possible to calculate the locations of each individual box with the addition of the error that is calculated previously .These are with respect to the erecting box.

After knowing each individual box coordinates we simply cut off the image from the main image stored in the RAM and analyze it. Naturally it was the box. The checking of empty or filled is done in a same manner as that of erecting box i.e. by reading each individual pixel for black color Now if the area is blacked for  more than 50% than this means that the box is filled else empty. If it is filled than this means that the candidate has selected it as its choice. Thus the value that is obtain  of the number of box analyzed is then compared with the  predefine answers already provided before fro each individual question. If it is true the remark for the correctness is stored with an increment in the total marks .In this manner the whole result is being prepared. The result is also shown on a flex grid to show it for checking manually. On the satisfaction of the user it is than possible to send the applicant roll number only and its score to the database define.

A general over view of the whole of the steps performed by the software in order to locate and generate the result is provided in the block diagram shown. The software first check for the scanned paper. Then determine the coordinate of each reference box .This is whole being done in terms of ratio and proportion so as to get the result in real values on the image as was describe before. The values are then used to determine the angle of Deviation from its actual value. With using this data the coordinates for the roll number boxes are calculated and there status of each box is checked at the calculated coordinated values .And in a similar manner for the answer boxes. The result is matched and then saved in a database. 

1.2 Printout Option

During processing of the result we use a special option of the image edit control which has been used to get image from the scan control. The property we use is annotation. This is used to paste the required text at a predefine coordinates. Thus it may be used to paste the result right on the image of the paper to be checked. Thus if the print out of the image is taken it would be with the result of each individual question as well as the whole marks obtained.

The annotation needs two values

1. The coordinate of the place to be pasted.

2. The text to be printed.

The coordinates are being calculated in a similar manner as that of the boxes .That is multiply the ratio  of the required place to be pasted with the size of the paper that is being scanned. For the text we put the required numbers or the text for the question either right or wrong to the variable assign..

There is a provision of giving the printout of the image with complete result printed on it .Since the image is stored as a file so it may be re useable in the future.

Thus a student has a clear image of what he/she has done for each individual question and at any stage if a preview of a checked paper is required, it may easily be accessible and reproducible in the form of hard copy.
2. Database 

A database is software which holds the data in a form that is easily readable/ extractable. It exists in a form of spreadsheets having data arranged in systematic order. The ETT has a capability to transfer the required data to a database generated in the Microsoft Access. Initially the user have to put all required data concerning to each applicant. The accessibility to an access database so as to put the required data is provided by the software. The data is stored in a sequence in an alphabetical order in a file in the backend. It does not only transfer the information gathered by the OMR but can able to retrieve the data as well. It is possible to read as well as alter any wrong information that was identified during data entering process.

Since ETT is currently designed for IIEE, so it only allows fro the data for the applicant number, name and address etc as required by the institute.

3. Merit list generation 

The most important part of the ETT is the generation of a merit list. The merit list is generated according to the marks entered using OMR.  ETT arrange students according to the predefine criteria. Currently it is fixed according to IIEE criteria. The criteria is as under

· The final score is calculated by taking 60% of the test score and 40% of the HSC marks.

·  There are four seats for the topers irrespective of the domicile.

· There is a specific number of seats assign to each province. Thus applicant of each province has to be initially distinguished and then sorted out according to their final score. 

ETT utilities

 ETT may be modified for any other data acquisition work. Most organizations, who collect large data and save it for long time, now are shifting towards this new technique as it involves lesser time, high accuracy and low man power .For example in Pakistan alone different departments such as

1. For Identification card registration a new department named (N.A.D.R.A) is being setup who uses same type of method for registration.

2. Entrance test of National University of Science and Technology (NUST)  is also based on same type of procedure. 

ETT Qualities

1. It is windows based software developed in visual basic environment.

2. Compatible with every type of scanner having resolution of 150 x 150 in Black & White scale.

3. Answer sheets may be photocopied rather than printout for multiple uses.

4. Holds results and records(bio data) concerning to each student

5. Automatic merit list generation (Hard/Soft copy) according to prescribed National quota or merit wise.

RQUIREMENTS

1. Educational Testing Tool (ETT) works only with the special paper    designed by PROSPEROUS TEAM.
2. Only A4 size (210 x 297 mm) white colored sheet having weight of 80gmis required.

3. Use only 2HB pencil.

4. Scanner 

5. Personal computer 

For Best and Fast Performance

1. Use processor at least or equivalent P-III.

2. 128 MB RAM is most preferable.

3. A suitable high speed scanner. 

Recommended Microtek Turbo scan 4020 (80 pages/min)

Note:  We have tested this software on HP scanner and its results are quite    satisfactory. Almost more than 90% of the paper checked was correct.

Reference:

1. Mastering Visual Basic 6 by Evangelos Petroutsos Published by Sybex computer books Inc. USA.

2. Visual Basic 6 Programming by Steven Holzner published by The Coriolis Group Inc, An International Thompson Publishing Company USA 

3. Using Visual Basic6 by Brian Siler and Jeff Spotts published by Que Corporation a division of MacMillan Computer Publishing Company USA.
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5. Autocad User Guide published by Autodesk Inc.

6. “Computer-assisted assessment” , a paper written by Eamonn Twomey, Jacqui Nicol, Christina Smart available at 

       http://www2.arts.gla.ac.uk/CTICH/assess.htm
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