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Abstract— The rubber tree clones can be identified through the 

tree branch, the tree leaves, the rubber milk, and the rubber 

seeds. In this paper, the research in done to recognize the clone 

through the rubber seed by using image manipulation techniques 

based on the pixel from the image of the seed. The samples of 

seeds used are from the Hevea brasiliensis RRIM2000 series 

species. There are about 33 clones in this series. However, only 

five of the series is selected (RRIM2002, RRIM2015, RRIM2020, 

RRIM2023, and RRIM2024). Samples of this rubber seeds are 

captured by using a digital camera under a control light, stored 

and later to be processed by using the Matlab software. The data 

extracted from the histogram produced from the Matlab is then 

analyzed using the SPSS software. The statistical result from the 

error plot and the one-way ANOVA shows that it is hardly to 

differentiate the clones as the clone does not show a clear 

differences between each clones.    

Keywords: Keyword: Digital Image Processing, Rubber seed clones, 

MATLAB, SPSS. 

I.  INTRODUCTION  

 

Rubber tree is an important plant in the world to supply the 

raw material for manufacturing. In order to increase the 

production from rubber tree, the seeds planted must be from 

the best quality of rubber tree. There are many differences of 

intensity of brown color and pattern on the seed’s surface 

based on clone series.  Previously the rubber seed’s inspector 

can only look from the surface of seeds to decide the type of 

clones. However, these methods will consume time, 

percentage of accuracy and as well as cost in order to trained 

new worker or farmer with regards to the identification of 

rubber seed clones. 

 

Previously the best rubber series clone was recognized based 

on shape and texture of the rubber series seeds through the 

image processing and wavelet technique that were introduced 

by the previous project student, Hajar Mohd Salleh and Erna 

Asmalina Bt Anua. This project is similar from the previous 

project, however for this research the analysis is based on the 

pixel projected from the image of the rubber seed surface. The 

factor that influenced of the pixel usually depends to the 

brightness of surface material which differs in grayscale 

image. Application from this factor was used in order to 

achieve the objective of this project.  

II. CLONAL CHARACTERISTIC 

 

Figure below shows the types of clones that been used as 

samples to make an analysis on this project.  

 

 
Figure 1(a): RRIM2002 

 

RRIM2002: The seed is medium in size, brownish with 

smooth and shining seed coat. It has square shape. Overall 

growth of this clone is considered good. This clone was 

recommended for both latex and timber production [1]. 

 

 
Figure 1(b): RRIM2015 

 

RRIM2015: The seed size of this clone is medium. It was 

smooth, shining with light brownish seed coat. The shape is 

square to slightly ovoid. Overall growth and seed production 

of the clone is good. This clone was highly recommended for 

latex and timber production [1]. 

 

 
Figure 1(c): RRIM2020 

 

RRIM2020: The seed features of this clone are most likely 

same with RRIM2015 but it has square to rectangular shaped 

of seed. Overall growth and seed production of the clone is 

vigorous. This clone was also highly recommended for latex 

and timber production [1].  
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Figure 1(d): RRIM2023 

 

RRIM2023: The size of this clone is medium. It is smooth, 

shining with faint brownish seed coat. The shape is round to 

almost ovoid. Overall growth and seed production of the clone 

is good. This clone was also recommended for latex 

production [1].  

 

 
Figure 1(e): RRIM2024 

 

RRIM2024: The size of this clone is medium. It is smooth, 

shining with faint brownish seed coat. Overall growth of this 

clone is considered good. This clone is recommended for both 

latex and timber production [1].  

 
 

III. METHODOLOGY 

 

The process of recognition the rubber seed series clones can 

be simplified as below. 

 

 
Figure 2: Methodology flowchart 

A. Rubber seed samples 

 

All the rubber seed samples that are used in this research were 

obtained from the Rubber Research Institute of Malaysia 

(RRIM), Sungai Buloh. Five clones of the RRIM2000 series is 

selected to for this research which are RRIM2002, 

RRIM2015, RRIM2020, RRIM2023, and RRIM2024. There 

are 45 samples of seeds for each clone used respectively for 

the data analysis.  

 

B. Capturing image of samples 

 

 
Figure 3: Arrangement of equipment during image capturing. 

 

The inherent RGB color images were acquired by using Canon 

1000D digital camera, with pixel resolution 1280x960 in 

JPEG format. The size is applicable for analysis. In Image 

Capturing Studio Room (ICSR) under environment at the 

Advanced Signal Processing (ASP) Lab, Faculty of Electrical 

Engineering UiTM Shah Alam, the image capturing process 

was done. To gain the sensitivity of image sensor, the 

International Standards Organization (ISO) was set at 800, the 

shutter was 40, the aperture and zoom was F8 and 55m 

respectively. While the photo was taken, the camera was 

placed at a distance of 9 inch directly above the rubber seed 

and light sources was provided by using (Digicolor K-2500) at 

45 angle.  A standard low flash having mean lux of 4.31+  

0.421 Klux by using Heavy Duty Light Marker controlling the 

intensity of light. 

 

C. Data collection 

 

The RGB color images were loaded into the Matlab program. 

The RGB color image were converted into a grayscale images. 

This grayscale images would produce a histogram with a 

range from 0 to 250. Which 0 is black and 250 is white. For 

the data collection, it is set into three ranges. First, is from 0 to 

50. This represents the dark area (dark brown) which is 

classified as LOW. Secondly, is from 51 to 200. This 

represents the brighter area (light brown) which is classified as 

MED. Lastly; the range is from 201 to 250. This represents the 

white pixel which is classified as HIGH. However in this 

research this HIGH range of pixel is neglected as it is assumed 

the pixel of the background of the image. Therefore it is only 

been studied for the range of 0 to 200. The data obtained from 

the Matlab is recorded and arranged using Microsoft Office 

Excel for the statistical analysis later. 

 



             
             Figure 4(a): RGB image.           Figure 4(b): grayscale image. 

 

 
Figure 5: Pixel histogram 

 

D. Statistical Measurement 

 

The SPSS software was used as statistical measurement to 

represent the differences between the seed’s image pixel. By 

using SPSS Software, the data was analyzed by using error 

plot and one-way ANOVA method.  

 

 

IV. RESULT AND DISCUSSION 

 

In order to recognize the different pixel produced between the 

five types of rubber tree seed clones, the data obtained earlier 

are analyzed using the SPSS software. Two methods which 

are error plot and the one-way ANOVA were utilized. There 

are five types of clones to be differentiating which are 

RRIM2002, RRIM2015, RRIM2020, RRIM2023 and 

RRIM2024. Both of the methods are able to prove that: 

 

A. Error Plot 

 

LOW pixel (0-50) 

 

 
Figure 6(a): Error plot for LOW 

 

Figure 6(a) shows the error plots based on the low range pixel 

of the rubber seeds. From observation, RRIM2002, 

RRIM2015 and RRIM2020 show almost similar to each other, 

so there is no significant different between these rubber seed 

clones. So does the RRIM2023 and RRIM2024, there is no 

significant different between these clone. However it can be 

observed that it is significantly different for RRIM2002, 

RRIM2015 and 2020 compared to RRIM2023 and 

RRIM2024. The author noted that only clones from these two 

separate groups (RRIM2002, RRIM2015 and 2020 compared 

to RRIM2023 and RRIM2024) can be recognize by using the 

LOW pixel of the seed image. 

 
Table 1(a): Descriptive Statistics of LOW 

 
 

Table 1(a) shows the Descriptive Statistics low pixel due to 

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

 

MED pixel (51-200) 

 

 
Figure 6(b): Error plot for MED 

 

Figure 6(b) shows the error plots based on the medium range 

pixel of the rubber seeds. From observation, RRIM2015, 

RRIM2023 and RRIM2024 show almost similar to each other, 

so there is no significant different between these rubber seed 

clones. However, it is significantly different with RRIM2002 

and RRIM2020 clone series. The author noted that only rubber 

seed clones for RRIM2002 and RRIM2020 can be recognize 

by using the MED pixel of the seed image. 

 

 

 

 

 

 

 

 

 

 

 

 
 



Table 1(b): Descriptive Statistics of MED 

 
 

Table 1(b) shows the Descriptive Statistics medium pixel due 

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

 

B. Rubber seed samples 

 

LOW pixel (0-50) 

 

H0 = There are no significant differences in low pixel between 

the rubber seeds clones’ mean 

 

H1 = There is a significant difference in low pixel between the 

rubber seeds clones’ mean 

 
Table 2(a): ANOVA Table For LOW 

 
 

Table 2(a) shows there is a significant difference in low pixel 

between the types of clones for all rubber seed series, the null 

(H0) hypothesis can be rejected and the alternative (H1) 

hypothesis is accepted since the FLOW (4, 220) = 70.543, p-

value < 0.05. 

 

MED pixel (51-200) 

 

H0 = There are no significant differences in medium pixel 

between the rubber seeds clones’ mean 

 

H1 = There is a significant difference in medium pixel 

between the rubber seeds clones’ mean 

 
Table 2(b): ANOVA table for MED 

 
 

Table 2(b) shows there is a significant difference in medium 

pixel between the types of clones for all rubber seed series, the 

null (H0) hypothesis can be rejected and the alternative (H1) 

hypothesis is accepted since the FMED (4, 220) = 54.448, p-

value < 0.05. 

 

 

 

 

 

 

 

 

 

C. Multiple Comparisons 

 

LOW pixel (0-50) 

 
Table 3(a): Multiple Comparisons of LOW 

 
*. The mean difference is significant at the 0.05 level. 

 

Table 3(a) shows the comparison of ventral between all the 

series clones with each other in terms of mean of low pixel 

and significant values. The result shows that none of he clones  

have the entire mean significant below than 0.05. So, all the 

evidence is proved to assume none of the clones are 

significantly different between each other.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MED pixel (51-200) 

 
Table 3(b): Multiple Comparisons of MED 

 
*. The mean difference is significant at the 0.05 level. 

 

Table 3(b) shows the comparison of ventral between all the 

series clones with each other in terms of mean of medium 

pixel and significant values. The result shows that only 

RRIM2002 and RRIM2020 have the entire mean significant 

below than 0.05. So, all the evidence is proved to assume only 

RRIM2002 and RRIM2020 are significantly different between 

each other. Whereas other series clones are not significantly 

different between each other.  

 

 

V. CONCLUSION AND FUTURE 

RECOMMENDATION 

 

Conclusion 

 

In this research, it is focused on recognizing the different types 

of rubber tree seed clones using the factor of their texture. The 

five types of rubber seed clones which are RRIM2002, 

RRIM2015, RRIM2020, RRIM2023, and 2024 have being tested in 

order to recognized the differences between the clones in 

terms of the pixel projected by the image of the rubber seed. 

Data extracted from the Matlab software were analyzed using 

statistical method. Observation from error plots and one-way 

ANOVA shows that each clone only differs with certain clone. 

Yet still the accuracy is too low to differentiate the clones. 

Therefore, it can be concluded that by using this method of 

pixel recognition is not recommended as from the results it is 

shown that this method may not show a clear differences 

between the clones. 

 

 

 

 

Future Recommendation 
 

From the result obtained, the accuracy is not high enough in 

order to recognize different type of rubber tree seed clones. 

Therefore, as a recommendation for future analysis, it is 

recommended that more types of rubber seed clones should be 

use as sample and other parameters should be used in order to 

increase the accuracy because as we can see the result in this 

project only a certain clones can be recognized by using this 

method it’s self. Hence, from the results obtained it is known 

that this method cannot be used for this parameter and in the 

future this method may be used for other parameters in 

obtaining a better accuracy. 
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