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ABSTRACT

Computer aided identification of plants is an area of research that has gained
more attention in recent years and is proving to be a very important tool in many areas
including agriculture, forestry and pharmacological science. In addition, with the
deterioration of environments, more and more rare plant species are at the margin of
extinction. Many of the rare plants has become extinct and hence the investigation of

plant recognition can contribute to environmental protection.

A general process of a Computer Aided Plant Classification through Leaf
Recognition (CAP-LR) contains four steps, namely, leaf image enhancement, leaf
segmentation, feature extraction and classification. The preprocessing algorithm
proposed in CAP-LR enhances a leaf image by using an approach that simultaneously
removes noise, adjusts contrast and enhances boundaries. To extract the leaf image from
its background, the CAP-LR system uses an enhanced wavelet based segmentation

approach that combine clustering with texture based color features.

From the extracted leaf image, a total of 28 features were extracted which were
grouped into five categories, namely, geometric features, color features, texture features,
fractal features and leaf specialized features. To enhance the process of leaf recognition
for plant identification a fusion of feature categories was proposed. The proposed fusion
method combined Genetic Algorithm (GA) and Kernel Principal Component Analysis
(KPCA) with shared and merger operations is carried out in the third step. The shared
operator selects only those features which were common to GA and KPCA algorithms

while the merger operation combined all the features from GA and KPCA algorithm.

The single and fused feature sets are then used by classifier to recognize the
leaves and identify the plants. For this purpose, a 2-level classification model was used,
where the first level classifier was used to produce an optimized or refined training set,

which was used to train the second level classifier.

Two leaf image datasets, namely, standard and real, were used during
experiments that evaluated the performance of the proposed algorithms. The

experimental results showed that the 2-level classification algorithm improved the



efficiency of recognition and identification in terms of accuracy and speed. The various
results showed that the model WNN for the first classifier and SVM for the second
classifier that used GA N KPCA algorithm for feature extraction and selection produced

the best algorithm with the usage of leaf + fractal feature set.

This study proposed techniques to enhance the operation of leaf recognition for
plant identification. The positive results obtained from the various experiments prove
that the proposed models are effective in discriminating the various leaves and
identifying the correct plant corresponding to an input leaf image. Hence, the botanists
can safely use it to increase their efforts in saving precious plant leaf and thus improve

the quality of human and earth life.
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