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Abstract 
Unmanned Aerial Vihicle (UAV) is a tool used to monitor oil palm land, from 
the beginning of the growth period so that it can be monitored which parts of 
the plantation land have fertile (growing perfectly), less fertile (growing but 
not perfect), or not growing at all. The orthophoto image produced by this 
UAV can be processed using Matlab, to distinguish fertile, less fertile and non-
growing oil palm plants using the Gray Level Co-Occurrence Matrix (GLCM) 
method based on four parameters with gray degree directions of 0°, 45°, 90°, 
and 135° with 30 image samples. The four parameters are Contrast, 
Correlation, Energy or Entropy and Homogeneity. The results of image 
processing using the GLCM method are recalculated with statistics to map 
fertile, less fertile and non-growing areas. From the statistical results, the 
range value for the 0o contrast area is 7.7635, 45o contrast is 14.2758, 90o 
contrast is 8.2313, 135o contrast is 12.5904. The 0o correlation range value is 
0.1998, 45o correlation is 0.3625, 90o correlation is 0.1729 and 135o correlation 
is 0.7310. The value range for 0o energy is 0.1137, 45o energy is 0.0965, 90o 
energy is 0.0988, 135o energy is 0.4215. The value range for 0o homogeneity is 
0.2964, 45o homogeneity is 0.2870, 90o homogeneity is 0.2553 and 135o 
homogeneity is 0.2755 
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INTRODUCTION 

Image processing has a very wide spectrum of applications in various fields of 

life both in the fields of astronomy, biomedicine, biometrics, archaeology, archives 

and documents, industry and remote sensing using satellite image technology.  

The use of satellite images has been widely carried out, especially to identify 

changes in the shape, area or condition of an area. This study utilizes satellite 

images using Unmanned Aerial Vihicle (UAV) to monitor oil palm plantations.  The 

development of technology in the field of plantations is also increasing both in 

terms of planting, fertilizing, watering and harvesting produce. To get satisfactory 

yields, it is necessary to monitor the growth of oil palm plants from the beginning so 

that oil palm plants that are fertile, do not grow, or grow but are not healthy can be 

identified quickly and can be planted and fertilized again. For plantations with a 

small area, manual monitoring can be done. But it would be a problem if the area of 
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the crop was so large that it could not be monitored resulting in unsatisfactory 

yields. 

To avoid these problems, monitoring technology is used. One of them is the 

Unmanned Aerial Vehicle (UAV). UAV is a type of aircraft that is controlled by a 

remote control system device via radio waves. By using UAVs, data can be obtained 

at a relatively low cost, in a relatively fast time, and safely in various weather 

conditions. UAVs provide an efficient way to identify areas where seeds have not 

yet grown as expected in young oil palm plantations. It is also possible to achieve an 

initial estimate of the final result with constant monitoring. The use of UAVs has 

also been carried out for agriculture and regional vegetation, there is also to 

identify plants or tree characteristics. In this study, the focus will be on Monitoring 

Oil Palm Fields Using Geospatial Orthophotos UAV Image Data Using the GLCM 

Method. This research was conducted on community oil palm plantations in Salim 

Pipit Village, Babul Rahmah District, Southeast Aceh Regency. 

 

The goal to be achieved in this study is to map geospatial image data from 

UAVs in terms of area area, plants that do not grow and plants that are less fertile 

so that they can be detected and then repaired quickly. 

 

RESEARCH METHODOLOGY 

2.1  Common 

Monitoring of oil palm land in Indonesia is generally carried out manually. Manual 

methods can be done but are inefficient if the oil palm land is very large. In this 

study, oil palm land monitoring was carried out using UAVs. Where the use of this 

UAV aims to take palm oil orthophoto images. The resulting oil palm orthophoto 

image will be divided into three parts of the photo, namely a photo of a fertile, less 

fertile and non-growing oil palm. The oil palm land monitored is oil palm land owned 

by the community in Salim Pipit Village, Babul Rahmah District, Southeast Aceh 

Regency., using the dji 3 phantom type UAV. With the total area of the plantation is 

4790 Ha. For data purposes, the area taken is 0.307 km2 or about 30.7 Ha, with a 

flight altitude of 60 m, with a flight duration of 15 minutes. The camera used is a 3-

axis gimbal with a camera resolution of 12 MP, the resulting photo format is Jpeg 

format. An orthophoto image of an oil palm plantation produced by a dji 3 panthom 

type camera is shown in Figure 2.1 
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 Figure 3. 1 Palm orthophoto image 

 

Existing palm orthophoto images will be processed to distinguish between 

fertile, underfertile and non-growing palm oil. To distinguish fertile, less fertile and 

non-growing oil palm, it is distinguished by four categories, namely contrast, 

corlation, energy or entropy and homogeneity. The four categories each have four 

directions of degrees, namely 0 degrees, 45 degrees, 90 degrees and 135 degrees. 

The four directions of degrees are illustrated in Figure 2.2.  

 

 

 

 

 

Figure 3. 2 Direction of grayness degree 

 

 

The value of the cookurancy matrix from each category will be reprocessed in 

order to obtain fertile, infertile and non-growing areas. 

The software used in this thesis research is: 

a. Matlab 2015 software, is used to obtain parameter values from all four 

categories with the GLCM method to speed up the calculation process. 

b. SPSS software, is used to obtain the value of the range of fertile, less fertile and 

non-growing areas, so that the mapping of fertile, less fertile and non-growing 

areas is more accurate. 

2.2 Image Segmentation 

In image processing, sometimes we want to process only certain objects. 

Therefore, it is necessary to carry out an image segmentation process that aims to 

separate the object (foreground) from the background. In general, the output of the 

image segmentation result is in the form of a binary image where  the desired object 

(foreground) is white (1), while  the background to be removed is black (0). Similar 

to the process of improving image quality, the image segmentation process is also 

experimental, subjective, and depends on the goal to be achieved. 
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Image segmentation is an important stage in the processPattern recognition. 

After the object is successfully segmented, then we can carry out the process of 

extracting image features.Characteristic extraction It is a stage that aims to extract 

the characteristics of an object where the characteristics are used to distinguish 

between one object and another. 

Feature extraction is the first step in classifying and interpreting images. This 

process is concerned with quantifying the characteristics of an image into a group 

of corresponding characteristic values. Feature extraction is divided into two parts, 

namely: 

a.  Extraction of first-order features  

First-order feature extraction is a method of taking features based on the 

characteristics of the image histogram. The histogram shows the probability of the 

appearance of the grayness value of a pixel in an image. From the values on the 

resulting histogram, several first-order characteristic parameters can be calculated, 

including mean, skewness, variance, curtosis, and entropy [16]. 

1. Mean (μ) Indicates the measure of dispersion of an image 

𝜇 =  ∑ 𝑓𝑛 𝑝(𝑓𝑛)𝑛          .........................................................                   (2.1) 

where fn is a grayish intensity value, while p(fn) indicates the histogram value 

(the probability of the occurrence of the intensity in the image). 

2. Variance (σ2)  

Shows the variation of elements on the histogram of an image 

𝜎2 = ∑ (𝑓𝑛 −  𝜇)2 𝑝(𝑓𝑛) 𝑛       .............................................................. (2.2) 

3. Skewness (α3)  

Shows the relative degree of awkwardness of the histogram curve of an image. 

𝛼3 =
1

𝜎3  ∑ (𝑓𝑛 −  𝜇)3 𝑝(𝑓𝑛) 𝑛  .............................................................. (2.3) 

4. Curtosis (α4)  

Shows the relative degree of sharpness of the histogram curve of an image. 

𝛼4 =
1

𝜎4  ∑ (𝑓𝑛 −  𝜇)4 𝑝(𝑓𝑛) −  3 𝑛     ................................................... (2.4) 

5. Entropy (H)  

Indicates the size of the shape irregularity of an image. 

𝐻 = − ∑ 𝑝(𝑓𝑛) .  2log 𝑝 (𝑓𝑛) 𝑛   .............................................................. (2.5) 

 

b.  Extraction of second-order features  

In some cases, first-order features can no longer be used to recognize 

differences between images. In cases like this, we need to take second-order 

statistical features. One technique to obtain second-order statistical characteristics 

is to calculate the probability of a neighborly relationship between two pixels at a 

certain distance and angular orientation. This approach works by forming a 

https://pemrogramanmatlab.wordpress.com/pengenalan-pola-citra-digital-menggunakan-matlab/
https://pemrogramanmatlab.wordpress.com/pengolahan-citra-digital-menggunakan-matlab/ekstraksi-ciri-citra-digital/
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coordination matrix from the image data, followed by determining the 

characteristics as a function of the intermediate matrix.  

Coocularity means co-occurrence, which is the number of events of one level 

of pixel value neighboring with one level of another pixel value within a certain 

distance (d) and angular orientation (θ). Distance is expressed in pixels and 

orientation is expressed in degrees. The orientation is formed in four angular 

directions with angular intervals of 45°, namely 0°, 45°, 90°, and 135°. While the 

distance between pixels is usually set at 1 pixel.  

  A coocclension matrix is a square matrix with the number of elements as 

many as the square of the number of pixel intensity levels in the image. Each dot 

(p,q) on the coocracy-oriented matrix θ contains the chance of a pixel event of 

value p neighboring pixels with value q at a distance d and the orientation θ and 

(180−θ). After obtaining the cooherence matrix, we can calculate the second-order 

statistical characteristics that represent the observed image. Haralick et al proposed 

different types of textural traits that can be extracted from coocurrence matrices. 

In this module, the calculation of 6 second-order statistical characteristics is 

exemplified, namely Angular Second Moment, Contrast, Correlation, Variance, Inverse 

Difference Moment, and Entropy. 

 

1. Angular Second Moment (ASM) 

Indicates a measure of the homogeneity of the image.  

𝐴𝑆𝑀 = ∑ ∑ {𝑝(𝑖, 𝑗)}2
𝑗𝑖    .....................................................................  (2.6) 

where p(i,j) is the value in row i and column j in the cocurrency matrix.  

2. Kontrast (CON) 

Indicates the size of the spread (moment of inertia) of the elements of the 

image matrix. If it is located far from the main diagonal, the contrast value is large. 

Visually, the contrast value is a measure of the variation between the degrees of 

grayness of an image area.  

𝐶𝑂𝑁 =  ∑ 𝑘2[∑ ∑ 𝑝(𝑖, 𝑗)𝑗𝑖 ]𝑘   .............................................................. (2.7) 

3. Correlation (COR) 

Indicates the linear dependency measure of the grayish degree of the image 

so that it can provide clues to the presence of a linear structure in the image.  

𝐶𝑂𝑅 =  
∑ ∑ (𝑖,𝑗) .𝑝(𝑖,𝑗)−𝜇𝑥𝜇𝑦 𝑗𝑖

𝜎𝑥𝜎𝑦
   ............................................................... (2.8) 

Where:  

𝜇𝑥: is the average value of the column element in the matrix p(i,j)  

𝜇𝑦: is the average value of the row element in the matrix p(i,j)  

𝜎𝑥: is the standard deviation value of the element in the column p(i,j)  

𝜎𝑦: is the standard deviation value of the element in the column p(i,j) 

4. Variance (VAR) 
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Showing variations in coexistence matrix elements. Images with a small 

grayish gradient will have a small variance as well.  

𝑉𝐴𝑅 =  ∑ ∑ (𝑖 −  𝜇𝑥)(𝑗 −  𝜇𝑦)𝑝(𝑖, 𝑗)𝑗𝑖   .............................................. (2.9) 

5. Inverse Different Moment (IDM) 

Shows the homogeneity of the image with a degree of grayishness of the 

same kind. A homogeneous image will have a large IDM  price. 

𝐼𝐷𝑀 =  ∑ ∑
1

1+(𝑖−𝑗)2  𝑝(𝑖, 𝑗)𝑗𝑖  ............................................................ (2.10) 

6. Entropy  

Indicates the size of the irregularity of the shape. The ENT  price is large for 

images with even grayish gradients and is of little value if the image structure is 

irregular (varied).  

𝐸𝑁𝑇2 = − ∑ ∑ 𝑝(𝑖, 𝑗) . 2log 𝑝(𝑖,𝑗) 𝑗𝑖  ................................................... (2.11) 

 

RESULTS AND DISCUSSION 

3.1 Field Survey Results 

The field survey was carried out to collect satellite image data of oil palm in 

community plantations in Salim Pipit Village, Babul Rahmah District, Southeast Aceh 

Regency. This was done to take sample data of oil palm plantation areas that were 

fertile, less fertile and did not grow. The sample data taken is useful for further data 

processing. Sample data for fertile oil palm images were 10 pieces, less fertile areas 

were 10 pieces and no growing areas were also 10 samples. Sample data of oil palm 

images is shown in Table 3.1  

The definition of fertile according to the large Indonesian dictionary is (1) can grow 

well (quickly grows), (2) good and healthy, (3) fat (contains a lot of substances that 

are good for plants). (4) live well (multiply, progress, grow and be strong). Defenini 

is infertile or infertile is (1) not growing well, (2) not developing well. While not 

growing is not living or dying. 

Table 3. 1 Sample Oil Palm Image Data 

Oil palm Number of 

samples 

Standard 

image 

Image 

format 

Sample 1 10 1 .jpg 

Sample 2 10 1 .jpg 

Sample 3 10 1 .jpg 

 while the image of the oil palm is shown in Figure 4.1 

 

(a) 

 

            (b) 
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 (c) 

Picture 3. 1 (a). Fertile Image Sample, (b). Less Fertile (c). Not Growing 

  Figure 3.1 above is an image of an oil palm obtained from a DJI Phantom type 

drone. The image is the result of cropping from the original image, which will then 

be used as a sample for fertile, less fertile and non-growing areas, the image will be 

changed into a grayish image using the  Grey Level Coocurance Matrix (GLCM) which 

informs the matrix value of the grayness image data and the value of the direction 

of the grayness degree of the image with 4 categories, namely contrast, correlation, 

energy and homogeneity. Source code The process of processing the original image 

into a grayish image using MATLAB. 

3.2 Results and Discussion of Image Processing 

The results of processing the original image to binary for the fertile, less fertile 

and non-growing regions are shown in Figure 4.2.  

 

 

 

                    a.                   b.                              c.  

Figure 3. 2 Oil Palm Grayish Image Results (a) fertile, (b) less fertile (c) not growing 

The grayish binary image above is an example of processing oil palm images from 

sample 1, picture 1, sample 2 picture 1 and sample 3 picture 1.  

The results of the calculation of the grayish image matrix for sample 1, sample 

2, and sample 3 can be seen in Appendix 1C. Testing for oil palm samples in fertile, 

less fertile and non-growing areas, with four categories, namely Contrast, 

Correlation, Energy, and Homogeneity, can be seen in Table 3.2. 

Table 3. 2 Grayness Degree GLCM Parameter Value with four Parameters 

Sample 1 
Contrast Correlation Energy Homogeneity 

45o 90o 135o 0o 45o 90o 135o 0o 45o 90o 135o 0o 45o 

  
10,0472  

     
6,8559  

    
9,9884  

  
0,7130  

   
0,5138  

    
0,6684  

    
0,5166  

    
0,0120  

    
0,0100  

       
0,0120  

       
0,0099  

       
0,4739  

      
0,4187  

    
9,3698  

     
5,9704  

    
8,0541  

  
0,7231  

   
0,5767  

    
0,7302  

    
0,6358  

    
0,0130  

    
0,0112  

       
0,0133  

       
0,0115  

       
0,4822  

      
0,4437  

  
10,1726  

     
6,3753  

    
8,0306  

  
0,7116  

   
0,5523  

    
0,7196  

    
0,6466  

    
0,0135  

    
0,0122  

       
0,0144  

       
0,0125  

       
0,4807  

      
0,4479  

  
11,7994  

     
7,8821  

  
10,7783  

  
0,7588  

   
0,5539  

    
0,7020  

    
0,5920  

    
0,0104  

    
0,0085  

       
0,0099  

       
0,0083  

       
0,4700  

      
0,4200  

    
7,9390  

     
4,8454  

    
5,9123  

  
0,7985  

   
0,5929  

    
0,7513  

    
0,6971  

    
0,0142  

    
0,0111  

       
0,0134  

       
0,0120  

       
0,5204  

      
0,4559  

  
13,0478  

     
8,7423  

  
10,8496  

  
0,7288  

   
0,5055  

    
0,6680  

    
0,5891  

    
0,0109  

    
0,0088  

       
0,0100  

       
0,0090  

       
0,4668  

      
0,4061  
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12,3641  

     
7,5605  

    
9,4838  

  
0,7685  

   
0,5605  

    
0,7312  

    
0,6626  

    
0,0111  

    
0,0090  

       
0,0114  

       
0,0095  

       
0,4720  

      
0,4119  

  11,5312  
     

8,2431  
  

10,9348  
  

0,7710  
   

0,5676  
    

0,6924  
    

0,5903  
    

0,0117  
    

0,0093  
       

0,0104  
       

0,0091  
       

0,4864  
      

0,4230  
    

9,6450  
     

5,9453  
    

8,2730  
  

0,7458  
   

0,5911  
    

0,7477  
    

0,6494  
    

0,0130  
    

0,0108  
       

0,0129  
       

0,0112  
       

0,4897  
      

0,4401  
    

9,7920  
     

6,2237  
    

8,0863  
  

0,7575  
   

0,5668  
    

0,7243  
    

0,6424  
    

0,0171  
    

0,0141  
       

0,0166  
       

0,0147  
       

0,5126  
      

0,4630  

  
10,5708  

     
6,8644  

    
9,0391  

  
0,7477  

   
0,5581  

    
0,7135  

    
0,6222  

    
0,0127  

    
0,0105  

       
0,0124  

       
0,0108  

       
0,4855  

      
0,4330  

 

Name 

of Citra 

Sample 2 

Contrast Correlation     Homogeneity 

0o 45o 90o 135o 0o 45o 90o 135o 0o 45o 90o 135o 0o 45o 90o 135o 

fig11 

       

6,2106  

       

10,118  

        

6,5785  

      

10,4938  

    

0,7305  

    

0,5688  

        

0,7178  

      

0,5533  

      

0,0141  

     

0,0114  

       

0,0134  

       

0,0112  

       

0,4922  

      

0,4366  

  

0,4856  

     

0,4327  

fig12 

       

6,7758  

       

12,857  

        

7,7991  

      

10,9037  

    

0,7353  

    

0,5032  

        

0,6944  

      

0,5784  

      

0,0128  

     

0,0099  

       

0,0118  

       

0,0102  

       

0,4828  

      

0,4117  

  

0,4600  

     

0,4159  

fig13 

       

4,8432  

       

8,6627  

        

4,9546  

        

7,0484  

    

0,8120  

    

0,6641  

        

0,8105  

      

0,7266  

      

0,0139  

     

0,0112  

       

0,0134  

       

0,0123  

       

0,4942  

      

0,4341  

  

0,4896  

     

0,4619  

fig14 

       

7,6199  

     

13,5698  

        

7,7146  

      

11,2216  

    

0,7802  

    

0,6160  

        

0,7802  

      

0,6823  

      

0,0087  

     

0,0070  

       

0,0092  

       

0,0075  

       

0,4646  

      

0,3969  

  

0,4710  

     

0,4133  

fig15 

       

4,6063  

       

8,6970  

        

5,1475  

        

7,6481  

    

0,7579  

    

0,5427  

        

0,7285  

      

0,5987  

      

0,0187  

     

0,0149  

       

0,0187  

       

0,0156  

       

0,5323  

      

0,4699  

  

0,5437  

     

0,4865  

fig16 

       

8,4465  

     

15,4022  

        

9,1384  

      

13,9357  

    

0,7365  

    

0,5232  

        

0,7134  

      

0,5686  

      

0,0124  

     

0,0100  

       

0,0128  

       

0,0104  

       

0,4675  

      

0,4039  

  

0,4779  

     

0,4168  

gbr17 

       

3,6992  

       

6,7094  

        

3,8673  

        

4,4486  

    

0,7075  

    

0,4668  

        

0,6972  

      

0,6464  

      

0,0315  

     

0,0254  

       

0,0289  

       

0,0272  

       

0,5080  

      

0,4843  

  

0,5393  

     

0,5182  

gbr18 

       

4,5275  

       

9,0727  

        

4,9308  

        

6,3993  

    

0,7930  

    

0,5884  

        

0,7821  

      

0,7100  

      

0,0221  

     

0,0183  

       

0,0213  

       

0,0200  

       

0,5217  

      

0,4566  

  

0,5125  

     

0,4882  

fig19 

       

4,2525  

       

7,8728  

        

4,2471  

        

5,4531  

    

0,7001  

    

0,4544  

        

0,7111  

      

0,6222  

      

0,0211  

     

0,0170  

       

0,0202  

       

0,0183  

       

0,5172  

      

0,4429  

  

0,5056  

     

0,4803  

GBR20 

       

4,7183  

       

8,3071  

        

4,6664  

        

6,2503  

    

0,7883  

    

0,6246  

        

0,7951  

      

0,7175  

      

0,0154  

     

0,0128  

       

0,0155  

       

0,0141  

       

0,4968  

      

0,4383  

  

0,5066  

     

0,4712  

Average 

       

5,5700  

     

10,1268  

        

5,9044  

        

8,3803  

    

0,7541  

    

0,5552  

        

0,7430  

      

0,6404  

      

0,0171  

     

0,0138  

       

0,0165  

       

0,0147  

       

0,4977  

      

0,4375  

  

0,4992  

     

0,4585  

Name 

of Citra 

Sample 3 

Contrast Correlation     Homogeneity 

0o 45o 90o 135o 0o 45o 90o 135o 0o 45o 90o 135o 0o 45o 90o 135o 
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From the three samples tested, it can be seen that the contrast value for sample 1 is 

higher than the other two samples. This is because the color in sample 1 is brighter 

than the other samples. The correlation values of the three categories showed a 

linear dependency measure of the degree of grayness of the image for areas that 

did not grow larger than fertile and less fertile. For the value of entropy or energy 

the fertile area is small because it has an irregularity in the shape of the image, while 

for not growing and less fertile is large. Meanwhile, the homogeneity value for the 

fertile area is smaller than the other two areas. For more details, the difference can 

be seen in Graph 3.1, the direction of 0o for the four parameters, namely Contrast, 

correlation, energy or entropy and homogeneity. 

 

 

 

 

 

gbr21 

    

1,7561  

    

3,0638  

     

2,7582  

    

3,5146  

  

0,8180  

   

0,6773  

    

0,7197  

    

0,6294  

    

0,0355  

    

0,0283  

       

0,0301  

       

0,0279  

       

0,6224  

      

0,5529  

  

0,5718  

     

0,5449  

gbr22 

    

1,7504  

    

3,1047  

     

2,5537  

    

3,4791  

  

0,8536  

   

0,7316  

    

0,7847  

    

0,7028  

    

0,0402  

    

0,0325  

       

0,0344  

       

0,0312  

       

0,6270  

      

0,5569  

  

0,5741  

     

0,5363  

gbr23 

    

0,7961  

    

1,1264  

     

0,9071  

    

1,3453  

  

0,7454  

   

0,6279  

    

0,7099  

    

0,5552  

    

0,1224  

    

0,1035  

       

0,1080  

       

0,1024  

       

0,7512  

      

0,6839  

  

0,7057  

     

0,6860  

fig24 

    

1,2955  

    

2,6383  

     

2,4696  

    

3,3684  

  

0,8697  

   

0,7328  

    

0,7604  

    

0,6577  

    

0,0481  

    

0,0350  

       

0,0357  

       

0,0335  

       

0,6625  

      

0,5662  
  0,5711  

     

0,5391  

gbr25 

    

1,4291  

    

2,7678  

     

2,5827  

    

3,4304  

  

0,8564  

   

0,7210  

    

0,7507  

    

0,6534  

    

0,0484  
0,0363 0,0367 

       

0,0357  

       

0,6511  

      

0,5582  

  

0,5647  

     

0,5447  

gbr26 

    

1,0081  

    

1,3464  

     

1,1411  

    

1,7921  

  

0,8295  

   

0,7589  

    

0,8060  

    

0,6821  

    

0,0949  

    

0,0831  

       

0,0883  

       

0,0800  

       

0,7108  

      

0,6548  

  

0,6877  

     

0,6340  

fig27 

    

1,0922  

    

2,0839  

     

1,9429  

    

2,7137  

  

0,8999  

   

0,8078  

    

0,8307  

    

0,7489  

    

0,0590  

    

0,0466  

       

0,0464  

       

0,4290  

       

0,7001  

      

0,6177  

  

0,6386  

     

0,5934  

gbr28 

    

0,8774  

    

1,2330  

     

1,0350  

    

1,6173  

  

0,8660  

   

0,7932  

    

0,8342  

    

0,7305  

    

0,1013  

    

0,0865  

       

0,0898  

       

0,0824  

       

0,7267  

      

0,6699  

  

0,6955  

     

0,6436  

fig29 

    

1,3078  

    

2,3939  

     

1,9580  

    

2,8421  

  

0,8793  

   

0,8169  

    

0,7268  

    

0,0396  

    

0,0396  

    

0,0324  

       

0,0340  

       

0,0294  

       

0,6477  

      

0,5820  

  

0,6009  

     

0,5565  

GBR30 

    

0,6830  

    

1,1644  

     

0,9602  

    

1,3671  

  

0,8898  

   

0,8013  

    

0,8409  

    

0,7706  

    

0,1139  

    

0,0895  

       

0,0959  

       

0,0894  

       

0,7610  

      

0,6689  

  

0,7014  

     

0,6623  

Average 

    

1,1996  

    

2,0923  

     

1,8309  

    

2,5470  

  

0,8508  

   

0,7469  

    

0,7764  

    

0,6170  

    

0,0703  

    

0,0574  

       

0,0599  

       

0,0941  

       

0,6861  

      

0,6111  

  

0,6312  

     

0,5941  



 

2118 
 

Graph 3.1 GLCM Paramator Values with Direction 

0O(a)Contras,(b)Corlation,(c)Energy,(d)Homogeneity 

 
 

3.2 Calculation of the area of oil palm  

The standard palm oil image used in the image processing process is the 

original image taken from the DJI 3 Phamtom type photo. The calculation of the 

area of oil palm is carried out using the threshold in the Matlab application. Below is 

the process of calculating the area of oil palm area. 

 

clc;clear; close all; 

image=imread('Fotosawit.jpg'); 

b=im2bw(image); 

total=bwarea(b); 

Subplot(1,2,1) 

imshow(image); 

title('RGB Mode Image'); 

Subplot(1,2,2) 

imshow(b); 

title('Binary Mode Image'); 
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fprintf('\n Object Area Estimate is %0.4f\n',total); 

 

The end of the calculation of the area of the oil palm image using the 

threshold is shown in figure 3.2. 

The Estimated Area of the Object in binary count is 307101.6250. If converted into an 

area in cm 2.km2 and ha, the area is 66,020,415.49cm2. It is assumed that the 

conversion of the value of 66.020.415.49 cm2 to km2 is 0.307101625km2, it is assumed 

that the conversion of the value of 0.307101625 km2 in hectares of area area is 

about 30.7101625 ha. Therefore, the calculation of the area of the oil palm sample 

area calculated using matlab can be said to be the same as the calculation carried 

out manually. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2 Binary image and area of oil palm image  

 

CONCLUSION 

From the research that has been carried out, it can be concluded that: 

Monitoring oil palm plantations using UAVs or drones can be done to map 

fertile, infertile and non-fast-growing areas and save operational costs and time. 

The four parameters, namely contrast, correlation, energy and homogeneity, 

can map fertile, less fertile and non-growing regions, but the parameters that can 

identify fertile, less fertile and non-growing regions are contrast and correlation 

parameters. The area of the image sample area carried out using matlab with a 

threshold is 0.307 km2 
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