
Accepted Manuscript

One-dimensional vs. two-dimensional based features: Plant identification approach

Alaa Tharwat, Tarek Gaber, Aboul Ella Hassanien

PII: S1570-8683(16)30077-5
DOI: http://dx.doi.org/10.1016/j.jal.2016.11.021
Reference: JAL 452

To appear in: Journal of Applied Logic

Please cite this article in press as: A. Tharwat et al., One-dimensional vs. two-dimensional based features: Plant identification
approach, J. Appl. Log. (2016), http://dx.doi.org/10.1016/j.jal.2016.11.021

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are
providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting
proof before it is published in its final form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jal.2016.11.021


One-Dimensional vs. Two-Dimensional based Features:
Plant Identification Approach

Alaa Tharwata,b, Tarek Gaberb,c,1,∗, Aboul Ella Hassanienb,d

aFaculty of Engineering, Suez Canal University, Egypt
bScientific Research Group in Egypt (SRGE), http://www.egyptscience.net

cFaculty of Computers and Informatics, Suez Canal University, Ismailia, Egypt
dFaculty of Computers and Information, Cairo University, Egypt

Abstract

The number of endangered species has been increased due to shifts in the agri-
cultural production, climate change, and poor urban planning. This has led
to investigating new methods to address the problem of plant species identi-
fication/classification. In this paper, a plant identification approach using 2D
digital leaves images was proposed. The approach used two features extrac-
tion methods based on one-dimensional (1D) and two-dimensional (2D) and the
Bagging classifier. For the 1D-based methods, Principal Component Analysis
(PCA), Direct Linear Discriminant Analysis (DLDA), and PCA+LDA tech-
niques were applied, while 2DPCA and 2DLDA algorithms were used for the
2D-based method. To classify the extracted features in both methods, the Bag-
ging classifier, with the decision tree as a weak learner was used. The five
variants, i.e. PCA, PCA+LDA, DLDA, 2DPCA, and 2DLDA, of the approach
were tested using the Flavia public dataset which consists of 1907 colored leaves
images. The accuracy of these variants was evaluated and the results showed
that the 2DPCA and 2DLDA methods were much better than using the PCA,
PCA+LDA, and DLDA. Furthermore, it was found that the 2DLDA method
was the best one and the increase of the weak learners of the Bagging classifier
yielded a better classification accuracy. Also, a comparison with the most re-
lated work showed that our approach achieved better accuracy under the same
dataset and same experimental setup.
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