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Iniroduction

Now that larze-scale data storagze i1s feasible due to the larze capacity and low cost
of hard dnves, huge image databases are becoming more prevalent We need to be able
to search these databases wath a textual description of the imaze we desire in order for a
larze database to have any use. Manually entening this searchable information (meta-
data) 1s tedious and impractical when the number of images 15 larzge. One way to quckly
extract and assign information contained 1n images 15 using Founer descnptors to
recognize shapes.

Founer descnptors are a classical method to shape recogmtion and they have
erown into a general method to encode vanous shape signatures. Previous experiments
have used Founer descnptors to recogmze different types of manne life, product
deformations, and tree leaves. I chose to implement a tree leaf 1dentification program
using Matlab because of a personal interest in nature and a database of leaf images 15 easy
to create. There are many umque leaf shapes such as the oak tree leaf and the maple tree
leaf. These leaves are easily recogmzed by any one who has grown up around these
ees. But there are also more subtle differences between leaf shapes. A red maple leaf
has notched lobes; a sugar maple leaf has smooth lobes. Because a good method for
shape recogmtion needs to detect these subtleties, leaf shapes are a great example to test
the limits of Founer descniptor methods.

The zeneral procedure begins with a color imagze contaiming a shape that we want
to recogmze. The color imagze 1s converted to a prayscale imaze. Then a thresheld 1s
applied to the zrayscale imagze converiing it inte a black and white (1e. binary 1magze).

The thresheld 1s applied so that the shape 15 enhanced and can easily be found. The shape
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15 located and 1ts boundary 1= extracted. A shape siznature 15 then used to descnbe the
boundary. Several shape signatures exist such as the canonical complex boundary

sequence of the centroid contour distance curve, which I apply here.

Approach

The database images are pictures of five different species of tree leaves and one
tvpe of shrub. Each leaf was placed on a white sheet of paper and labeled wath the leaf
tvpe and a number for 1dentification purposes. Ower 200 pictures where taken of 39
different leaf samples in different crientations and places 1n the imaze. Once a database
of leaf images was acquired, work began to exiract the leaf boundary.

Before any processing takes place the image s1ze 15 reduced from 3 Megza-pizels
to 0.5 Meza-pizel. This speeds up all calculations by eliminating unnecessary precision
in the image. The color image 1s then converted to a grayscale image. An appropnate
zrayscale threshold 1s obtained by locating the largest valley in the zrayscale histogram.
Due to the controlled environment dunng image acqusifion, a single threshold clearly
dishnzmshes the leaf and stem from the backzround in most cases.

The resuling binary immage has
a black background and the leaf and
stem appear white. The imagze 15 then
dilated by a small (3 pizel square)

structunng element to remove any

minor tears 1n the leaf boundary. Then il Bed Oak .[;],_.,‘-.,_r.;r_h-.-:_ roloras)

the s1x longest boundanes are
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