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Abstract — In view of the segmentation and recognition of persimmon under natural conditions, this paper proposes a new method 
based on K means and support vector machine. The component of Lab color space is selected for image preprocessing. By 
comparison, two cluster centers are set up, and the central values of the class are updated by means of the mean value method. 
After 100 iterations, the ideal segmentation results are obtained. Denoising and morphological processing remove interferences in 
order to achieve the target fruit . The mean value of the component in Lab color space and the S component of HIS color space is 
extracted as the color feature. Extracting circular variance and perimeter area ratio as shape feature. To establish a learning 
sample, the radial basis kernel function is selected as the kernel function for classification and using support vector machine for the 
recognition of persimmon fruit. Tests show that the segmentation efficiency is more than 91.3%, and the average time is 0.116s. 
This method has high recognition efficiency and fast processing speed. It can satisfy the requirements of the picking robot to the 
vision system.  
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I. INTRODUCTION 

Persimmon planted in China widely is berry fruits, but 
due to the factors of the environment for the growth of 
persimmon, fruit picking operation become very heavy and 
time-consuming, which caused the farmers often miss recent 
picking time so that a large number of persimmon shedding 
destroyed, resulting in a great waste[1,2,3]. In recent years, 
due to the development of the robotics industry to promote 
the development process of picking class robot, with the 
further maturation of population aging and robotics, it is 
becoming more and more imperative to carry out the 
picking operation[4,5,6]. How to extract the fruit from the 
complex growing environment is the first step of picking 
robot. In this aspect, the domestic and foreign scholars have 
done a lot of research[7].  

Japanese scholars Murakamiet et al. who used artificial 
neural networks to extract binary image, then use the 
template to match the contour in order to achieve 
recognition of cabbage[8]. Holland Agricultural 
Environmental Engineering Research Institute (IMAG) uses 
near-infrared sensor system to extract the cucumber. Wang 
Jinjing of Jiangsu University use SVM to identify apple[9]. 
Song Jian of Weifang University uses neural network to 
complete the extraction of eggplant[10]. 

But at present, the general study have tomatoes, 
cucumbers, apples, oranges, grapes and so on, persimmons 
research is still relatively small, which restricts the 
development of modern picking persimmon[11,12]. In this 
paper, the classification of Lab color model is extracted by 
using persimmon as the research object under cluster 
segmentation. Then the amount of its characteristics 
extracted, finally completing learning support vector 
machine pattern recognition and achieved good results. 

II. SEGMENTATION AND EXTRACTION OF FRUIT 

The image is collected in the persimmon forest of 
Weifang University, acquisition conditions for natural light 
collection, acquisition camera for the Panasonic FZ10 
digital camera. 

A. choice of color space 

Lab color space is a kind of color pattern of the sensory 
uniform, and it is better than RGB color space in the color 
range expression[13,14]. The color space is represented by 
three components of the vertical coordinate lines. L* 
indicates the lightness of the color, the value is 0-100, color 
is from black to white. A and B are psychological chroma. 
A represents from green to red. B represents from blue to 
yellow. The process of converting RGB model to Lab model 
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also can automatically compensate the error caused by the 
filters and other optical devices. RGB color space must first 
be transformed into XYZ as a transitional space, which is 
converted into a Lab color space. The conversion formula is 
as follows[15]: 
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Component extraction in Lab color model, after 
observation, the difference between the fruit and the 
background of the a component was obvious, so select the a 
component as the segmentation image space. RGB images 
and Lab images as well as the a component image were 
shown in Figure 1. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.  Color feature 

 

B. K-means clustering segmentation 

1) K-means clustering algorithm is an unsupervised 
clustering algorithm in real time, it is based on a sample 
spatial pixel similarity to cluster. First, the algorithm will 
determine the number of clusters to ask for Cluster, which is 
divided sample space object x into K classes, each family 
has a high degree of similarity in the cluster, and the gap 
between the family cluster is large. Similarity between 
classes is in accordance with the average of the pixels in 
each Cluster obtained in a center of gravity for the 
calculation. 

K means algorithm implementation steps are as follows. 

2) For a given sample x (image), set the number of 
iterations n, specify K as the initial clustering center. 

3) In the second iteration of N, the distance D of the 
cluster center of B is obtained from any one of the sample 
data, and the D is assigned to the smallest cluster. 

    1,2,3, , , 1, 2,3,    i jd m b i x j k    (6) 

To update the central values of the class by means of the 
mean value. 

4) For all of the K clustering centers, if the use of step 
2 and 3 of the iterative method to update the calculation, its 
value remains the same, then you can make the end of the 
iteration, otherwise continue iteration. 

 
 
 
 

 
 
 
 
 
 

Figure 2.  Clustering segmentation 
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In order to compare the segmentation effect, clustering 
centers are set to 4,3, 2. The number of iterations is set to 
100. Computational results was shown in Figure 2. 

From Figure 2 it can be seen that the segmentation 
effect is good when the parameters of the clustering center 

are 2. So the two cluster centers are selected. After 
completion of clustering segmentation, image morphology 
and de-noising achieve the purpose of removing 
interferences. Final segmentation results was shown in 
Figure 3. 
 

 

Figure 3.  Final segmentation results 
 

III. FRUIT RECOGNITION BASED ON SUPPORT VECTOR 

MACHINE 

A. Extracting feature amount 

Feature vector extraction is an important part of 
machine learning. Whether the feature vector is 
representative and categorical determines the performance 
of the classifier. The general characteristic value is divided 
into the color characteristic value, the shape characteristic 
value and the texture characteristic value .According to the 
growth characteristics of persimmon, this paper selects the 
shape and color as a feature amount extracted. 

1) Color feature extraction 
According to the research results, The color and 

background of Persimmon in the lab channel of a were 
significantly different, and the differences of S components 
in HLS space were also obvious. Therefore, the average 
value of a and S components in the color space is extracted 
as the color feature components. 

The average value of the a component in the Lab ma  

and the S component in the HLS mS  were extracted 

respectively. 
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 Shape feature extraction 
In persimmon tree species, whether it is fruit or 

branches and leaves have their own characteristics. So shape 
feature can also be used as a very effective feature value. 
According to the shape of the persimmon, We extract the 
circular variance and the perimeter area ratio for the selected 
feature vector. 

Round variance   reflects the degree of similarity 
between objects and circles. Extraction formula: 
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Perimeter and area ratio: 
2
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is  is the contour edge coordinates, N is the Number of 

pixels,   is Centroid coordinates, r  is the average radius, 

G is the perimeter, and A is the contour area. 

B. Recognition mode 

SVM is a kind of supervised learning model, which has 
great advantages in solving small-sample learning, nonlinear 
and high dimensional problems. It takes a small-sample of 
the structural risk minimization principle to carry on the 
statistics, the basic method is the nonlinear mapping y=f (x), 
and the input vector x is mapped to a high dimensional 
space. High dimensional space structure optimal 
classification plane. SVM use the kernel function to convert 
the nonlinear problem in the original space to the linear 
problem in high dimensional space that involves only the 
inner product. 

The kernel functions of SVM are mainly divided into 
radial basis kernel function, non- homogeneous polynomial 
kernel function and Sigmoid kernel function. In this paper, 
we select the radial basis kernel function as the kernel 
function for the classification. Working principle was shown 
in formula 11. 
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ix  for the input sample, iy  for the Gauss function 

center.  i  for  the variance of the Gaussian function. 

Identify patterns of work flow as shown below. 

 

 
 

Fig4.  Recognition Process 
 

IV. EXPERIMENT AND ANALYSIS 

Choose the natural light collection of 100 pictures of 
persimmon as training samples, build recognition model. 
Select 60 as the test sample, in order to compare the 
effectiveness of radial basis function, the paper also used 
several other kernel function as auxiliary examination. 
According to the literature, the highest recognition 

parameters are selected as the identification parameters of 
this paper. 

Select C= 100, Polynomial q=5,Sigmoid kernel 

function in 1 , 12    ,RBF in 2 2  , Identification 

Results was shown in table 1. 

 

TABLE I.  BASED ON THE RESULTS OF COLOR AND SHAPE RECOGNITION 

 
From the recognition rate, the recognition efficiency of 

the radial vector kernel function is the highest. It was 91.3%, 
and the remaining two were 70% to 80%,In terms of time, 
the Sigmoid kernel function is the shortest, and the other two 
times are equal. The reason for the error is due to the 
occurrence of the fruit under the cover of the leaves. Under 
the condition of no occlusion, the recognition rate is 
100%.So after comparison, although the operation time of 
the radial amount function is longer than that of Sigmoid, but 
its recognition rate is high, the time gap is not obvious. So 
the support vector machine based on radial vector as kernel 
function can meet the requirements of the system. 

V. CONCLUSION 

In this paper, the component of Lab color model is used 
for K-means segmentation, the shape and color features are 
extracted, and the image of persimmon under natural light is 
processed by using the support vector machine with radial 
kernel function. Proposed image recognition algorithm for 
persimmon, the color feature and shape feature of the picking 
target are fused, and the support vector machine is used to 
recognize the fruit. The characteristics have high efficiency 
and high processing speed, which can meet the requirements 

of the picking robot. To overcome the shortcomings of the 
slow recognition and the identification of a single target. Not 
only for persimmon, for other vegetables and fruits also have 
reference significance. The inadequacies of the study is that 
the results are sensitive to the effects of light, and the next 
step is to make a targeted study. 
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