
5. Analysis and Discussion of Results 

The result of the project is achieved with 80% accuracy of finding the number of 

characters of the name in the scanned card. The possibility of the error is due to the 

limitations in separating the hand written characters or merging the separated 

characters due to human error. 

The processes which were applied to achieve the result and the limitations or the 

inaccuracy found during the process are discussed below. 

There are two activities involving in this project. The fust one is to insert the scanned 

cards to the system and the other one is to find the cards based on the requirement 

(e.g. number of characters in the name) using the stored index. 

During the insertion activity, images are processed in many steps to find the number 

of characters in the name. 

5.1 Binary image conversion: 

Initially, the first option chosen was to convert the scanned cards into binary images. 

This option was tried out because image processing techniques are generally very 

efficient and powerful with the binary images. However, the outcome of that 

procedure was not acceptable. This is because when applying the threshold on the 

binary images many useful data also was lost \\.- ith the noise while some of the noise 

was treated as useful data since the noise and useful data has the similar properties 

which make them very difficult to be distinguished. 
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Figure 5.1: Result with binary image 

As another option, the scanned images are converted to gray images and it was found 

the accuracy of the result was improved to an acceptable level. Unlike the direct 

conversion to binary images the gray scale images have many levels of values for the 

conversion before converting them into the binary images. Therefore the possibility of 

the noise removal was high. 
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Figure 5.2: Result with gray image 

5.2 Closing: 

Closing was tried with "disk'' as morphological structuring element with radius 2. 

Since the space between the two characters are very small, this operation ended up in 

joining some adjoining characters in the character set as shown in the resulted image 

(Figure 12). 
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Figure 5.3 close with 'disk' (radius 2) morphological structuring element 

Because ofthe limitations found with the morphological structuring element "disk", 

the morphological structuring element "line" was b-ied·with the length of 10 and angle 

of90 degrees and it was also found that the resulting image wasn' t correct and mostly 

stacked up with the lines. That is because of the line length which is higher for the 

data we have . 
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Figure 5.4: close with 'line' (length 10, angle 90 degrees) morphological structuring 

element 

With the trial and error attempts, it was found that length of 3 and angle of 90 degrees 

for morphological structuring clement "line" was producing the result with expected 

level of accuracy of closing. 
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Figure 5.5: close with 'line' (length 3, angle 90 degrees) morphological structuring 

clement 

The limitation found in the observation is due to the space between two characters. 

rhis is due to the close operation perfonncd in the image to increase the accuracy of 

the result which will shape up the discontinuities in the characters. It was also found 

that the possibilities of error were too high when the closing operation is not used and 

it was eliminated to the high extent when it is used. 

5.3 Line removal: 

Another important process involved is line removal; well known line detection 

operation Hough Transform was tried first. Even though the Hough transform detects 

the line, it treats the maximum possible length of the detected line as the real length of 

it. Therefore it gives problem when removing the line image from the original image 

i.e .. the extended part of the detected line also will be removed therefore the useful 

information in the extended part of the line will be lo~. 

Therefore there is a new programming technique has originated to distinguish the lines 

in the image. This method is to traverse through the image horizontally as well as 

vertically to recognize the unbroken pixels of hi_gh intensity. The minimum value of 

intensity for this operation was identified as 220 through a numerous tries. When the 
-.... 

smaller value of intensity is used, the noise added in the image is also detected as I ines 

similarly when the higher value is used many lines were left undetected. The 

minimum unbroken length of pixels of high intensity was determined as 15 through 

number of trials. When smaller length is used, parts of certain hand written characters 

are detected as lines, likewise when higher value is used some lines are left 

undetected. 
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