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A. Automatic Pre-Processing Steps 
One disadvantage of taking pictures utilizing a camera, rather than utilizing a scanner, is the nearness of shadows on the picture. On 
the off chance that the shadow isn't expelled, this will influence all estimation. In this manner, to evacuate the shadow, the picture 
should initially be changed over to the HSV arrangement and after that split into its diverse shading channels. Just the second 
channel (immersion) is kept. This has the impact of expelling the shadow from the picture. To diminish commotion in the picture, a 
middle haze channel with a window size of 25 is connected to the subsequent image.The following stage is to play out a 
thresholding task which will change over the picture into a parallel picture with just two qualities: highly contrasting pixels. This is 
accomplished utilizing the Otsu thresholding strategy. An opening task is then performed on the pictures. This is a disintegration 
activity pursued by a widening. Disintegration has the impact of lessening the measure of frontal area (white) pixels while widening 
extends them. This activity is vital so as to clear the picture from numerous little boisterous pixels, which are the ancient rarities of 
the thresholding task 

B. Feature Extraction 
Various base highlights were extricated from the pictures in Figures 1 and 2. These are: length, width, territory of the bouncing box, 
region of leaf, border of leaf, structure region, body edge, number of vertices, flat and vertical The primary module is of taking 
pictures utilizing a camera, rather than utilizing a scanner, is the nearness of shadows on the picture. On the off chance that the 
shadow isn't expelled, this will influence all remove maps, 45 outspread guide and the first RGB values estimation. Therefore, to 
expel the shadow, the picture must of every pixel demonstrates the bouncing box (in red) and the shape line (in green) around a 
monster thistle leaf. Utilizing the bouncing box, the length and the width of the leaf can undoubtedly becomputed. The edge of the 
leaf is acquired from the form line. The region of the leaf compares to the void area inside the green form line. Figure 4 
demonstrates the curved structure which can be utilized to register the frame edge and the body territory. The structure is the littlest 
polygon that can contain the leaf. The curved body is additionally used to figure the quantity of vertices in the leaf. Despite the fact 
that the calculation which is utilized to compute the quantity of vertices isn't exact, it was as yet a decent differentiator. This is 
chiefly on the grounds that it is a crude quality which is free of the measure of the leaf. 

 

 

The first module is of taking pictures using a camera, instead of using a scanner, is the presence of shadows on the image. If the 
shadow is not removed, this will affect all first be converted to the HSV format and then split into its 
different colour channels. Only the second channel (saturation) is kept. This has the effect of removing the shadow from the image. 
To reduce noise in the image, a median blur filter with a window size of 25 is applied to the 
resulting image. The next step is to perform a thresholding operation which will convert the image into a binary image with only 
two values: black and white pixels. This is achieved using the Otsu thresholding method. An opening operation is then performed on 
the images. This is an erosion operation followed by a dilation. Erosion has the effect of reducing the size of foreground (white) 
pixels while dilation enlarges them. This operation is important in order to clear the image from many small noisy pixels, which are 
the artefacts of the thresholding operation 
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