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To understand the digital images, it involves understanding the pattern of millions of pixels with respect
to their intensity and contrast values, which distinguish them from one digital image from the other. To
understand and display these pixel patterns, the concept of feature selection not only reduces the dataset
understudy, it helps in understanding the data pattern, but also improves the automatic classification
of digital images. In the present study, the plant leaf image texture features have been extracted using
Gabor filter and then these feature sets have been subjected to random forest based ensemble technique for
feature selection and PSO based feature selection techniques. The classification results for the feature sets
prepared using these two techniques have been subjected to Random Forest classification algorithm. This
work has utilised both the dorsal and ventral leaf images for discrimination of plants on the basis of digital
images. This work has analysed the accuracy results for dorsal and ventral leaf images for plant classification.
Keywords : Dorsal Side, Gabor Filter, Leaf Images, Particle Swarm Optimization, Ventral Side.

species are still unknown and would die and
become extinct, before their turn comes up to
know them. Therefore, there is a need for automatic plant identification and scientific classification methods which could speed up the process of knowing the individual plant species.
The biologist and computer scientists have
been playing their roles in suggesting newer
methods for identifying the plant species. The
computer vision methods have revolutionized
the work of automatic plant classification and
are based on finding suitable characteristic features from the digital images and then suitably
classifying them in to various species. As the
data collected from the digital images is enormous, there is a need to find subset of the data,
which would do the same work as that by the
whole dataset.

1. INTRODUCTION
The plants and animals have lived on this
planet earth for centuries and are part of ecological balance of the nature. But due to
the rapid development of the human society
and also due to the technical advancement and
the human need for better roads, bridges and
houses, there has been a reckless felling of trees
and cutting of vegetation to pave the way for
roads and bridges. The development on one
end is leading to disappearance of flora and
fauna, though essential in maintaining the ecological balance. But, at the same time, the
human quest for identifying and scientifically
classifying the plants and their sub-species and
then devising methods for preserving them for
the future before the plant species get extinct,
has been going on in scientific world since
decades.

To reduce the large dataset to a smaller subset,
the role of feature selection algorithms is pivotal and is evolving day by day. By using the
feature selection methodology, there is a drastic improvement in the average predictive clas-

The plants have been studied for their flowers, leaves, seeds and fruits. There are millions
of different plant species, but many of the sub
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Figure 13. Predictive Classification Accuracy
Results for RF and PSO based Feature Subsets
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Figure 15. Comparison of the Present Work
with the Work of Researchers [13] and [14]

value achieved by this work is 88.03% using
Bayes Classifier, which is lower than the results obtained through all the datasets created
in the present study and has been portrayed
through Figure 15.

6. CONCLUSIONS

Figure 14. Kappa Accuracy Results for RF and
PSO based Feature Subsets
leaves of 30 different plant species to discriminate the different leaf images. This work has
extracted shape features like eccentricity, area,
perimeter, major axis and minor axis. These
features have been passed through probabilistic
neural network (PNN) and has obtained a predictive accuracy value as high as 91.41% which
is lower than PVFS (92.09%) but higher than
the other three datasets of the present study
which has been portrayed through Figure 15.
The researcher [14] has worked with 100 different plant species and has extracted shape
features using Fourier descriptors and merged
them with other shape features like aspect
ratio, roundness factor, irregularity, solidity
and convexity. The overall predictive accuracy

By selecting optimized feature subset using RF
or PSO-CFS technique, the size of the overall dataset, be it dorsal or ventral has reduced
considerably as mentioned in Section 3. On observing the predictive accuracy values obtained
for PDFS and PVFS, the PVFS dataset provides better predictive accuracy results as compared to PDFS. On observing the predictive accuracy values obtained for RFDS and RFVS,
the RFVS dataset provides better predictive
accuracy results as compared to RDFS. Therefore, the objective of this study, to utilize the
ventral sides of the leaves has been achieved using both the feature selection techniques. This
study shows that the ventral side of the leaf
images can be another alternative for the extraction of unique features for leaf image classification and the predictive accuracy results for
the ventral side are faring better as compared
to the dorsal side results, and this substantiates the proposition of this study.
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