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Abstract— This paper studies the research work to identify the 

perimeter, area and radius for selected rubber seed RRIM2000 

series with the aid of image processing using Sobel Edge 

Detection techniques. There are two groups of RRIM2000 family 

which are Group 2A and 2B. For this project, there are five types 

of rubber seed selected as a sample. Three types of group 2A 

which are RRIM2007, RRIM2009, RRIM2016 and the two types 

from Group 2B which are RRIM2012 and RRIM2025. RGB 

colour image for all selected seed are captured using a digital 

camera. Image processing involving converting RGB image to 

grayscale, edge detection, morphology conducted using the 

Matlab software to extract the shape features. 150 samples used 

for testing and final analysing using SPSS software  to identify 

the clone. Data obtain from one-way ANOVA and error plot 

measurement shown that two of the clones series significantly 

different from each other in term of perimeter, area and radius  

classification. As a conclusion, perimeter, area and radius  of 

rubber seed clone can be used to recognize  selected RRIM2007 

and RRIM2025 rubber seed clone only. 
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I.  INTRODUCTION  

Rubber tree (Hevea brasiliensis) has been discovered 

since fifteenth century when Christopher Columbus 

discovered the Americas. Rubber is one of the important 

agricultural products of Malaysia [2]. In order to ensure 

continuous supply of quality latex and heveawood to the 

manufacturers, replanting with higher yielding rubber tree 
clones is hence very important [3]. Cloning produces the 

precise same genetic for every seed which is maintained 

characteristic in a plant such as taste, colour , size and 

resistance to diseases. Clone seed will grow at the same rate so 

harvesting can become streamlined. There are about 33 types 

of clone in the RRIM2000 Series. Each type of seed is 

different in term of size, weight and pattern. It is important to 

differentiate actual seed and the clone. Only experienced 

worker that can differentiate the seed through naked eye but 

this old method consume time and higher accuracy. Due to the 

advance of video camera technology, people can take a digital 
picture or digital video stream in any place and any time with 

a very simple camera or mobile phone. A digital image is not 

only produced by using easy and inexpensive equipment but 

also convenient to process by a computer system. Therefore, 

this research employs a simple digital camera to capture a 

plant seed and applies a simple image processing  technique  

to recognize rubber seed clone [1]. 

A. RRIM2000 Clone Classification 
 

 RRIM2000 clone series firstly introduced in 1995 

with 22 clones. Four more clones introduced in 1998 

followed by seven clone the next following years. Since 

these clones still new and information about the quality 

and performance of these clones are limited, they are 

categorised into two groups under “LGM Planting 

Recommendations”[4]. 

 

i. Group 2A 

Consists of new clones that are performing well 

at least three years of data results in a large scale 
trial in various environments. This will allow the 

rubber planters to select new clones in Group 2 

with less risk. -RRIM2007, RRIM2009, 

RRIM2016 [4]. 

 

ii. Group 2B 

Consists of clones recently released and 

potentially in small scale trial. The clone was 

selected based on five years of data in small 

scale trials in a limited environment. - 

RRIM2012, RRIM2025 [4]. 
 

 

B. Clone Characteristic 

 

i. RRIM2007: The size of the seed is medium, 

smooth, shining and brownish seed coat with a 

square shape. Overall growth of the clone is 

average and seed production is good [3,5]. 

 

 

 

 
 

 

 

 

 

 

 

 

 

Figure 1: RRIM2007 
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ii. RRIM2009: The size of the seed is small, 

smooth and shining with light brownish seed 

coat. It has square to slightly rounded shape. 

Overall growth and seed production of this clone 

is good. This is the best type of clone and was 

recommended for both latex and timber 
production [3,5]. 

 

 

 

 

 

 

 

 

 

 

 
iii. RRIM2012: The size is small, smooth, shining 

with faint brownish seed coat. It has square to 

slightly rectangular shape. Overall growth of the 

clone is good and seed production is good [3,5]. 

 

 

 

 

 

 

 
 

 

 

iv. RRIM2016: The seed features of this clone are 

almost similar with RRIM2009 but it has a 

square shaped. Overall growth and seed 

production of the clone is very good. This clone 

was also recommended for latex and timber 

production [3,5]. 

 

 

 
 

 

 

 

 

 

 

 

v. RRIM2025: The seed is large in size, 

rectangular, light brown and shining seed coat. 

Overall growth and seed production of the clone 
is good. The clone is recommended for both 

latex and timber production [6]. 

 
 

 

 

II. METHODOLOGY 

 
The process of image processing to recognize the shape of 

the rubber seed can be simplified as below 

. 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

A. Data Collection 

 

For this project, the seed sample was collected at the 

Rubber Research Institute of Malaysia Sungai Buloh. They 

were five types of seed used which are RRIM2007, 
RRIM2009, RRIM2016, RRIM2012 and RRIM2025. Each 

sample has different quantities but for the research, only 30 

seed selected from each sample because these seeds are 

limited and have certain season to collect. 

The data collection is perform at Image Capturing Room 

at the Advanced Signal Processing Lab Faculty Of Electrical 

Engineering UiTM Shah Alam. The sample images were taken 

using Nikon D3100 DSLR camera attached with 18-55mm 

3.5G lens which is suitable to take sharp images. 

The setting for the camera is fixed and been used from the 

beginning of the project. Small change at the setting will affect 
all the data obtain. Image resolution used is 1024x683 pixels 

in JPEG format, RGB colour image, with the aid of Digicolor 

K-2500 spotlight, the ISO was set to 400 to the reduce the 

noise in the picture, the shutter speed is f1/20, aperture of 20 

with focal length set to 50mm. 

Camera and lighting setup for the image capturing process 

are placed at the same place for the rest of the project. 

Distance of each equipment is recorded, the camera was 

placed 180⁰ above the seed with the distance of 9 inches. The 

Figure 2: RRIM2009 

      Figure 4: RRIM2016 

Figure 3: RRIM2012 

      Figure 5: RRIM2025 

Figure 6: Methodology Process 
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lighting,digicolor k-2500 was placed 45⁰ from the sample with 

a piece of paper placed beside the sample to reflect the light in 

order to minimize the shadow around the seed as shown in 

Fig. 7. 

 

 
 

Figure 7: Equipment setting for image capturing. 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Image processing steps 

(1) Sample seed (2) camera (3) Matlab and (d) SPSS 
 
 

B. Image Processing  

 

The most important part is image processing using Matlab 

which will convert the RGB image to grayscale, resizing, edge 

detection, outline border recognition and morphology.  

 

 

i. RGB to Grayscale 

All the rgb colour image converted into 

grayscale using Matlab’s RGB2GRAY function 

which will convert 3D images to 2D image. 
Images of this sort, also known as black-and-

white, are composed exclusively of shades of 

gray, varying from black at the weakest intensity 

to white at the strongest. Compared with the 

binary image, it can be considered the grayscale 

information of image sufficiently and described 

the characters of the image perfectly. In the 

digital image processing, the differentiating 

gradient operator is usually combined with the 

threshold technology to detect the edge of the 

image [7]. 

 

ii. Sobel Edge Detection 

Edge detection is a fundamental tool for image 

segmentation. The major property of the edge 
detection technique is its ability to extract the 

exact edge line with good orientation. The Sobel 

method of edge detection for image processing 

finds edges using the Sobel approximation to the 

derivative. It precedes the edges at those points 

where the gradient is highest. The Sobel 

technique performs a 2-D spatial gradient 

quantity on an image and so highlights regions of 

high spatial frequency that correspond to edges. 

It is a basic process detects and outlines of an 

object and boundaries of objects and the 

background in the image [8]. 
 

 

 

 

 

 

 

 

            Figure 9: (a) Original image, (b) Edge detection, (c) Image adjustment,        

(d) grayscale image 

iii. Morphological processing 

Morphological image processing is a method to  

remove  imperfections related to the form and 

structure of the image. This method involves 

opening and closing process which smoothes the 
contour of the object, eliminates small holes, 

eliminate almost all noise in the image  and fill 

gaps in the contour. 

Fig. 10 shows the outline of the seed when the 

morphological thresholding process is done.  
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Figure 10: Resulted images of morphological process 

 
Fig. 11 shows the image outlined border recognition 

process which is performed the masking between RGB image 

and grayscale and outlined border image that will find a good 

outlined border. Data from the outlined border will be used to 

measure the parameter of the seed.  
 

            

 

 
           

Figure 11: Outlined border recognition process to identify the perimeter. 
 

 

 

In the final process in rubber seed image processing, 

radius measurement which 36 points around the outlined 

border from the centroid produced. Each point from the 

centroid to the outline are different depending on the texture 

of the rubber seed. Fig. 12 shows the 36 points of radius for 

selected rubber seed. 

 

 

 
 

Figure 12: Radius distance of rubber seed image from centroid 

 

 

III. RESULT AND DISCUSSION 

 

All the data from Matlab are transferred to the SPSS 

software  for the final analysis. One-way ANOVA and error 

plot tests conducted to prove that all the rubber seed is 

different from each other in term of perimeter, radius and area. 

 

 
A. One-way ANOVA 

 

Critical value, α usually set at 0.05.  

 

      H0 = There are no significant differences in the area  

        between the rubber seeds clones’ mean 

         

H1 = There is a significant difference in the area  

         between the rubber seeds clones’ mean 

 

 
TABLE 1 (a) : ANOVA for Area 

 
 

Table 1 (a) shows there is a significant difference in area 

between the types of clones for all rubber seed series.  
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Since p-value = 0.0000 ≤ 0.05 = α, the null hypothesis (H0)  

rejected and the alternative (H1) hypothesis are accepted. 

 

 

H0 = There are no significant differences in perimeter 

         between the rubber seeds clones’ mean 
         

        H1 = There is a significant difference in perimeter  

         between the rubber seeds clones’ mean 

 

 
TABLE 1 (b) : ANOVA for Perimeter 

 
 

Table 1 (b) shows there is a significant difference in perimeter 
between the types of clones for all rubber seed series. Since p-

value = 0.0000 ≤ 0.05 = α, the null hypothesis (H0)  rejected 

and the alternative (H1) hypothesis are accepted. 

 

 

 

           H0 = There are no significant differences in radius 

                    between the rubber seeds clones’ mean 

           H1 = There is a significant difference in radius  

                    between the rubber seeds clones’ mean 
 

 

TABLE 1 (c) : ANOVA for Radius 

 
 

Table 1 (c) shows there is a significant difference in radius 

between the types of clones for all rubber seed series. Since p-
value = 0.0000 ≤ 0.05 = α, the null hypothesis (H0)  rejected 

and the alternative (H1) hypothesis are accepted. 

 

 

 

 

 

 

 

 

 

 
 

 

 

B. Multiple Comparisons 

Table 2 (a) below show the comparison between mean of 

area and significant values for all series clones to each other. 

The result shows that only RRIM2007 and RRIM2025 have 

the entire mean significant below than 0.05. So, it can 

conclude that only RRIM2007 and RRIM2025 are 
significantly different between each other. Whereas others 

series clones are no significantly different between each other. 

 

 
TABLE 2 (a) : Multiple Comparisons for Area 

 
 

Table 2 (b) showed the comparison between mean of 

perimeter and significant values for all series clones to each 

other. The result shows that only RRIM2007 and RRIM2025 

significantly different between each other. 
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TABLE 2 (b) : Multiple comparison for Perimeter 

 
 

 

Table 2 (c) shows the comparison between mean of radius and 

significant values for all series clones to each other. The result 

shows that only RRIM2007 and RRIM2025 have all the mean 

difference below than 0.05 same as the analysis for mean of 

area. So, it can be  assume only RRIM2002 and RRIM2015 
are significantly different between each other.  

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

TABLE 2 (c) : Multiple comparison for Radius 

 
 

 

 
C. Error Plots  

 

 
Figure 3 (a): Error plot for area comparison 

 

Fig. 3 (a) shows the error plots for area of rubber seeds. From 

the figure, there is very small significantly different between 

RRIM 2009 and RRIM2012 but for RRIM2016, the plot 

overlaps with RRIM2012.  
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For RRIM2007 and RRIM2025, there is a huge gap between 

the seed so it is significantly different and not similar to each 

other. As a conclusion, rubber seed clone recognition using 

area can be applied to RRIM2007 and RRIM2025. 

 
 

Table 3 (a): Descriptive  Statistics of  Area 

 
 

Table 3 (a) shows the Descriptive Statistics area due to 

minimum, maximum and mean value for all type of clone. 

 

 

 
   Figure 3 (b): Error plot for perimeter comparison 

 

Fig. 3 (b) shows the error plots for perimeter of rubber seeds. 

From observation, RRIM2009 and RRIM2012 have small 

significant different and RRIM2016 overlap with RRIM2012. 

But for RRIM2007 and RRIM2025, there is significantly 

different between the seeds. As a conclusion, RRIM2007 and 

RRIM2025 can be recognized using perimeter method. 
 

Table 3 (b): Descriptive  Statistics of  Perimeter 

 

Table 3 (b) shows the Descriptive Statistics of perimeter due 

to minimum, maximum and mean value for all types of clones. 

 

 
Figure 3 (c): Error plot for radius comparison 

 

Fig. 3 (c) shows the error plots for a radius of rubber seeds. 

There is very small significantly different for RRIM2009 and  

RRIM2012 but for RRIM2016, its overlap with RRIM2012. 

But it is significantly different with RRIM2007 and 

RRIM2025 clone series. As a conclusion, only rubber seed 
series for 2007 and 2025 can be recognized by using a radius 

of seed. 
 

Table 3 (c): Descriptive  Statistics of  Radius 

 
 

Table 3 (c) shows the Descriptive Statistics of radius due to 

minimum, maximum and mean value for all types of clones. 

 

 

IV. CONCLUSION AND RECOMMENDATION 

 

A. Conclusion 

 

From this research, image processing contributing a huge 

help to rubber industry in Malaysia by recognizing and 

differentiate the best series clones. Parameter used in research 

like perimeter, area and radius are useful in order to 

differentiate between clones. With these parameters, it can 

help to produce a model system for rubber seed clones 

classification. With the aid of Matlab and SPSS, it can 



8 

 

conclude that RRIM 2007 and RRIM2025 can be recognized 

using perimeter, area and radius because of the shape of the 

seed itself that is very different from other seeds. For 

RRIM2009 and RRIM2012, there is a significant difference 

between both types but the data  cannot be used to identify the 

seed because of the small significant differences between both 
type and for RRIM2016, the texture of the seed almost 

identical to RRIM2012 and cannot be recognized using all the 

parameters. This is due to the condition of the seed that's been 

collected a year ago affected the shape of the seed. To 

recognize all the seed, it needs a  high accuracy of information 

from digital image to the image processing in order to 

differentiate each type of rubber seed clones. 

 

 

B. Recommendation 

 

From the result obtained, the accuracy in the area and 
radius is not high enough in order to recognize different types 

of rubber tree seed clones. Sobel edge detection can perform 

better under the circumstances of obvious edge and low noise. 

So many noises in a digital image will affect the data obtain. 

To improve the problem, other edge detection methods such as 

canny edge detection can be use and 3D computer generated 

images can be used to determine the perimeter, area and radius 

for rubber seeds clone. 
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