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Abstract  Identifying leaf shapes is a challenging task due to the small inter-class differences and
large intra-class variations appeared in the leaf shapes. The self-occlusion and noise disturbing
also make this task become very difficult. In this paper, a novel shape descriptor, termed Chord-
features matrices (CFM), is proposed for plant leaf image classification and retrieval. In the
proposed CFM, the chord of the object contour is partitioned into two parts, the inner one and
the outer one, according to the region enclosed by the contour. Due to their high correlations to
the convex and concave properties of the contour, their lengths are utilized to generate two matrices
for characterizing the convex and concave properties of the contour in multiscale. In additional, the
projection lengths from the arc to the chord are also used to build a matrix for reflecting the bending
degree of the contour. The combination of these three matrices characterizes the contour from coarse

to fine which results a shape descriptor with powerful discriminative ability for accurate plant leaf
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classification and retrieval. The proposed CFM has been tested on three Challenging plant leaf

image databases, including the well-known the Swedish, Flavia and ImageCLEF databases. All

the experimental results demonstrate that the proposed CFM approach outperforms the state-of-the-

art methods for shape based leafl recognition. An extra experiment conducted on the MPEG-7

dataset further indicates its potential application to the task of general shape recognition.
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V2W B BTS2 P A1 5% I FE S SR 18] 52 4 1
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SCHY DT R 3R AR R R AR AR T v B LA 1A
BIAL Ty L AR A M ER TB. el 6
BI% 78 Sy K JE 4% (JF] Matlab Y rgb2gray oi %% 5¢
J R IR JE PG 4 Jmy 10 % A8 B — A 15
(] Matlab ff) graythresh P& % F1 im2bw R %X 5%
JD  BRSCHERLTO A FRATHh IR 1 2 A8 R b I
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Background

Object recognition is the ultimate goal for many image
analysis and computer vision applications. Among many cues
such as color, texture, motion, context and function provided
by the object, shape is known to be perhaps the most common
and dominant. However, how to extract the useful shape
features for effective and efficient object classification and
retrieval is a challenging problem. As a significant application
of computer vision, leaf image based plant identification has
attracted more and more attentions of the researchers due to

its following challenge: there are about 400000 plant species
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all over the world and the leaf images usually have large intra-
class variants and small inter-class differences which make
the leaf identification become a difficult task.

The features of the leaf contour provides important cues
for effective leaf image identification. Motivated by the
correlations of the chords of the leaf contour to its convex and
concave properties, we propose a novel shape description
method termed Chord-Features Matrices for leaf image

classification and retrieval in this paper. Different from those

methods which present explicit description of the convex and



2574 it A

i 2017 4F

concave properties, our method implicitly characterize these
properties using the inner parts and outer parts of the chord
relative to the region enclosed by the contour. In addition to
these features, the projections length from the arc to the
chord is incorporated into the descriptors for reflecting the
bending degree of the contour. The proposed Chord-features
matrices provide powerful discriminative ability for leaf image
identification and its effectiveness has been validated on three
well-known plant leal image databases.
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