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Abstract. Plant recognition is an important and challenging task. Leaf recogni-
tion plays an important role in plant recognition and its key issue lies in whether

selected features are stable and have good ability to discriminate different kinds
of leaves. From the view of plant leaf morphology (such as shape, dent, margin,
vein and so on), domain-related visual features of plant leaf are analyzed and

extracted first. On such a basis, an approach for recognizing plant leaf using ar-
tificial neural network is brought forward. The prototype system has been im-
plemented. Experiment results prove the effectiveness and superiority of this
method.

1 Introduction

The recognition and identification of plant has great significance to explore genetic
relationship of plant and explain the evolution law of plant system. However it is a
very time consuming task, which is usually done by botanist currently. When recog-

nizing and identifying plant, people usually observe leaf, flower, stem, fruit and so on

to extract discriminating feature [1]. Because such discriminating features can be di-
rectly observed and obtained by people when they observing leaf images, people ex-
pect to fulfill the recognition and identification of plant automatically or semi-

automatically by computers [2].

As an important organ of plants, recognition and identification of leaves is an im-

portant step for plant recognition and identification. In addition, leaves of plants are
planar and easy to be input into the computer by scanner and digital camera. At pre-

sent, most of related work focuses on the study of leaf images of plant. Im. [3] recog-

nized maple leaves by the shape. Wang. [4] represented the shape of leaf with a cen-
troid-contour distances curve. The problem of the above methods lies in the simplicity

of the description of leaves feature. Namely these methods mostly focused on contour

of leaf and neglected other features such as leaf dent, leaf vein and so on. Fu. [5] ex-

tracted leaf vein from leaf images by neural network, but did not further present the

features of leaf vein. Zhang. [6] retrieved the standard tobacco leaf database by the

features of color, texture and shape (mainly perimeter and area). The problem of this

method is the lack of representation of domain features of leaves.

We believe that the key issue of leaf recognition, which is the same to that of plant

recognition, is whether extracted features are stable and can distinguish individual
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leaves. Following this idea, features of shape, margin, dent and vein are extracted first

in this paper to represent leaves; On such a basis, an approach for recognizing plant

leaf using artificial neural network is brought forward. The prototype system has been

implemented and the experiment result proves the effectiveness and superiority of this

method.

The rest part of the paper is organized as follows. Visual features of leaf images are

described in Section 2. An approach for recognizing plant leaf using artificial neural

network is brought forward in Section 3. In Section 4, experimental results and dis-

cussions are presented. In Section 5, conclusions and further work are given.

2 Extraction of Leaf Image Features

Visual features of image can be classified as general visual features and domain-

related visual features. General visual features, such as color, texture and shape are

used to describe common features of all the images and have no relation with specific

type and content of images. For leaf recognition, domain-related visual features of

leaf image should be extracted. Combined with the morphology characteristic of

leaves, several domain-related visual features are extracted with consideration of three

aspects of leaf: shape, dent and vein.

2.1 Leaf Shape

Shape of objects is greatly helpful to object recognition and retrieval. In this paper,

four visual features are defined to represent the shape of leaf.

Slimness (F1): this feature is defined as the ratio of length to width of leaves as

Formula 1,

1

Shape_slimness =
2

(1)

where, I is the maximum length between the bonding point of leafstalk with leaf sur-

face and all the points at the leaf margin. I₂ is the maximum length of line between

the points on leaf margin which is vertical to 1.
Roundness (F2): the feature is defined as Formula 2,

4πΑ
Shape_roundness =

p²

(2)

where, A is the area of leaf image; P is the perimeter of leaf contour. And round-

ness expresses the extent to which a shape is a circle [7]. A circle's roundness is 1 and
a long bar's roundness is close to 0.

Solidity (F3): this feature is defined as Formula 3,
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From Table 1, we can conclude that the recognition of leaves with all selected vis-
ual features is satisfying and the recognition performance is improved after trained
with different size of training set. The experiment results validate the high ability of
extracted features to distinguish different kinds of leaves.

4.3 Experiment of Leaf Recognition

The recognition system in C++ has been implemented on a PC (CPU: PIV 2.6GHz,
RAM: 512M). Based on 1200 leaf images, the average time recognizing one image is
about 0.45 seconds and the training time is about 12.3 seconds. Fig. 5 shows the first,
second, third and the fourth most similar candidate to the leaf to be recognized.

No.01 No.02 No.03 No.04

Fig. 5. Result of Leaf Image Recognition

5 Conclusions

The key issue of leaf recognition lies in whether selected features are stable and have

good ability to discriminate individual leaves. In this paper, from the view of plant
morphology (such as shape, vein, dent and so on), domain-related visual features of
plant leaf are analyzed and extracted. On such a basis, an approach for recognizing
plant leaf using artificial neural network is brought forward. To prove the effective-
ness of the methods proposed in this paper, a series of experiments are conducted.
Experiment results prove the effectiveness and superiority of our methods.

Our future work will focus on: 1) the extraction of plant leaf from the image with
background consisting of various objects; 2) the construction of hierarchical recogni-
tion model of leaf image.
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