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Abstract— Calculating area and perimeter in real-world conditions has its challenges. The actual conditions include applications in the 
medical field to measure the presence of tumors or the condition of human organs and applications in geography to measure specific areas 
on a map; applications in architecture often calculate the area and perimeter of buildings, interior design, exterior design, and other uses. 
Technology makes it easier to perform automatic calculations by applying mathematical methods with computer vision techniques. The 
Canny method is usually used, which is good enough for detecting edges but not sufficient for measuring irregular geometric shapes. This 
paper aims to calculate the area and perimeter of a geometric shape using the Canny method and geometry and compares the results of 
the two types of methods. Data samples in various forms are used in this study. Calculating area and perimeter using the Canny method 
involves obtaining the length (X, Y) of the RGB image converted to HSV. Edge detection values are used to calculate the area and perimeter 
of objects. The morphological method uses binary image input as input data. Then proceed to the convolution process with structuring 
and calculating the area and perimeter of objects. Based on the research results, calculating the area and perimeter of objects is more 
effective using morphological methods than the Canny method, with an average comparison of more than 1.03%. However, the level of 
accuracy is affected by the selection of structuring elements (strels) which must be optimal and global. 

Keywords— Canny, morphology, area, perimeter, geometry.

I. INTRODUCTION 

The development of information technology in this era 
makes many innovations that impact the daily activities of 
modern society. One of the many highlighted is Computer 
Vision technology in images. This technology is widely used 
to process digital images to identify a particular object, either 
2D or 3D. Implementations regarding the area and perimeter 
of an object can also be used for actual conditions, such as: in 
the medical field to measure the presence of a tumor or the 
condition of human organs; in the field of geography, it is 
used to measure specific areas on a map, and also other uses, 
in the architecture field, similar uses can be found in interior 
and exterior design predictions. In the civil field, the actual 
measurement of building parts also needs to be done before 
the construction process takes place, as well as in other fields. 
An example that we can see is that we often find square, 
rectangular, round, or circular shapes. There is currently no 
tool to calculate the area of an object practically for 
Measuring the area of a shape, and most still use the manual 
method with a ruler. To determine the extent. Using Image 
Processing, you can process images as samples of objects 
whose area you want to know so that you can determine the 
length and width (size). The input object used can be an image 
in jpg or png format, which then image processing retrieves 
data for each object that needs to be examined according to 
the original area and then enters it in the program, and then 
performs the Image Processing process  

One method that can measure an object's area and 
perimeter is edge detection [1]. The edge pixel connection of 
an object can answer the problem regarding the perimeter 
value of an object. Other things, such as calculating the area 

of an object, can be calculated using the total number of pixels 
within the object edges of a digital image.  

One of the edge detection methods is the Canny method 
[2]. This method performs well on the edge detection of 
various types of objects. However, the Canny method does 
not show good results on edges with low ash scales [3]. The 
morphological approach solves the problems of the Canny 
edge detection method [4] to produce better edge detection 
for further processing in digital image information retrieval. 

This paper proposes a system that automatically calculates 
the area and perimeter of various two-dimensional geometric 
shapes to test the reliability of the canny and morphology 
methods. 
 The system calculates area and perimeter using the Canny 
method, obtained in digital image processing starting from the 
conversion of RGB to HSV images, then detecting the edges 
of an object with the Canny method. After object detection, 
the following process measures the object's area and perimeter 
with a formula according to the object's shape. Calculating the 
area using the Morphology method uses the concept of image 
as a form of a set with elements in binary 1 or 0. Furthermore, 
binary elements are processed by a convolution process so that 
the results are used for edge detection to calculate the area and 
perimeter of objects. 
 For evaluation, we tested ten objects of various shapes to 
measure their area and perimeter using the Canny edge 
detection method. Meanwhile, for calculating the area and 
perimeter of objects using the morphological method, 12 
objects with various shapes were also used  
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A. Previous Research About Canny Method for Area or 
Perimeter Calculation 

Fujimoto, et al [5] used Canny edge detection in 
combination with other methods for two-dimensional 
viscous/inviscid flows. The result is Canny edge detection 
also contributes to helping detect shocks even in viscous 
flows.  

Ratsakou A, et al [6] conducted research with canny edge 
detection to reproduce a signal. The results of this research 
show that the reconstruction is entirely satisfactory compared 
to the original geometric drawings. 

Huang, Meiling, et al [7] dan Gandhi, B.S et al [8] used the 
canny detection method to detect the edges of rock objects on 
the surface of explosion piles. The edge detection results [7] 
can eliminate noise from blast debris. The result of object 
detection with the help of the canny method [8] has increased 
compared to that without the canny edge detection method. 

Chen, Dan, et al [9] used canny edge detection to segment 
focus on 3D images to predict the acute expansion of epidural 
hematoma. The detection results show good accuracy results. 

The Canny edge detection method and other edge detection 
methods were used in a study conducted by Lu Ye, et al [10] 
to estimate the exterior design of buildings. The curvature 
condition of the building with all kinds of conditions was 
tested in this study. The result canny edge detection method 
produces the best results compared to other detection 
methods 

Images with various complexities were processed using 
the Canny edge detection method combined with the circular 
Hough Transform modification method in a study conducted 
by Meng Y, et al [11]. The result is that various objects can 
be identified with efficient processing time. 

Saha Tchinda B, et al [12] handle retinal image 
segmentation with several edge detection techniques such as 
the Canny method. The output of the edge detection method 
will be used as an attribute as part of the neural network input. 
The segmentation results show pretty good performance 
compared to the other segmentation methods discussed in this 
study.  

Zhang Z, et al [13] and Hu T, et al [14] use the support of 
the Canny edge detection method to solve image processing 
problems such as the detection of asphalt pavement 
thickness[14] and also the detection of quality of cross-
sectional fiber image [13]. 

B. Previous Research About Morphology Method for Area 
or Perimeter Calculation 

Firoz R, et al [15] used morphological transformation to 
enhance the medical image. This research results in the level 
of image contrast automatically being set better to make it 
easier to read the patient's condition as represented by the 
medical photo images they have. 

Li C, etl al [16] reduced the burden of manually inspecting 
trains by creating an automatic system for monitoring trains 
with image processing monitoring the railroad perimeter. 

Forssen J, et al [17] performed calculations and 
morphological analysis of city layouts such as roof and facade 
vegetation. More specific forms of observed objects, such as 
grid maps of sidewalk areas, yards, and others, are observed 
in this study. The results of the research analysis showed quite 
good and careful results. 

Wang X, et al [18] analyzed the morphological image of 
biofilm evolution. The prediction accuracy results are quite 
good and appropriate compared to real conditions. 

Bhaskar D, et al [19] retrieved the morphological 
information of pathological objects to be included as input for 
unsupervised cell classification. The classification results 
obtained from this study were quite good. 

Zhang J, et al [20] used digital image processing 
techniques to find information from microorganisms. The 
condition of these microorganisms can vary, even to the point 
where they break down into small parts that require more 
detailed observation. The intended image processing 
techniques are morphological methods, segmentation, and 
others. The results of this study show that the condition of 
microorganisms can be adequately observed. 

Morphological surgery is also related to detecting brain 
tumors in a study conducted by Morad A, et al [21]. 
Combined with other techniques in digital image processing 
and also processed using machine learning so as to get good 
enough classification results for labeling low-, moderate-
stage brain tumors or both. 

Leyh J, et al [22] used data regarding a special condition 
of the human brain called Microglia. Morphology 
calculations also play a role in detecting existing sample 
images. The results obtained in this automatic detection are 
information about microglia that can be adequately extracted 
so that the medical team can determine the further steps for 
treating the patient. 

Abdulazeez A, et al [23] also used morphology 
calculations to extract features as input and tested them on 
several classification methods. The results of morphological 
calculations show the leaf characteristics observed in this 
study with good results. 

Sharma R, et al [24] Morphological techniques take 
geometric features from agricultural products. The execution 
of all methods in this study provides valuable information for 
follow-up steps for agricultural yields under certain 
conditions. Physical characteristics such as the weight and 
volume of agricultural wheat products are the main focus of 
this research. 

C. Previous Research About Calculating the Area or 
Perimeter of Two-Dimensional Geometry  

Kumar V, et al [25] created an automatic system to detect 
and recognize two-dimensional shape data in conditions that 
are not too noisy. Edge detection is used to calculate the 
distance and area of objects. 

Santiago-Montero R, et al [26] performed shape analysis 
and computer vision processes in the medical field to detect 
size and compactness and determine whether or not there is a 
hole in an object. Sharma R, et al [27] used a similar 
technique to determine the size and shape of wheat grains. Li 
W et al. also calculated the compactness of two-dimensional 
shapes in a Geographic Information System with a similar 
technique [28]. The detection results of the earlier parts can 
be carried out well in this study. 

Araujo G, et al [29] have identified representative sandy 
soil texture parameters. The identification uses digital image 
processing techniques. The results obtained were then 
analyzed, and it was found that the method was accurate and 
efficient for determining the morphological differences of 
soil particles. 

Rabbani A, et al [30] estimated the surface for predicting 
the permeability of porous rocks. Several rock types are the 
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object of research. The results show that the accuracy of the 
estimate is well-known.  

Shen Y, et al [31] extracted information about geographic 
maps. Information in the form of lines drawn with specific 
points on the map. The results of this study are in the form of 
areas delimited by lines and key corners to help gather the 
required information. 

The sections of the paper are organized as follows: Section 
I provides a brief introduction to the research. Part II 
describes the methods used in this study, namely the Canny 
Edge Detection Method, the Morphological approach, and 
information about the measurement area and object 
parameters. Section III describes the results and discussions 
regarding the implementation, evaluation, and discussion of 
an automatic area or perimeter calculation results. Finally, 
section IV describes the conclusions and concludes this paper 
with future works. 

 
II. METHOD  

This method section provides details about the research 
methods carried out, the materials, and the formulas used in 
calculating the area and perimeter of the objects in this study. 
In this study, the calculation of the area and perimeter of 
geometric figures uses the canny and morphological methods. 
In the morphological method, area and perimeter calculations 
use the concepts of gradient morphology and connected 
components. 

A. Size of Geometry 

The coordinate method is one of the numerous methods for 
calculating the area and perimeter of asymmetrical shapes 
[32]. The breaking up the irregular shape into numerous 
pieces in the shape of a regular shape, the area of the irregular 
shape can be determined as the sum of the areas of each 
component of the regular shape. 

The following equations can be used to manually calculate 
the area and perimeter of a typical geometric shape: 

1) Square 
 Perimeter = 4 x side (1) 
 Area = side x side (2) 

2) Rectangular 
 Perimeter = 2 x (length + width) (3) 
 Area = length x width (4) 

 
 

3) Circle 
 Perimeter = 2 x phi x radius (5) 
 Area = phi x radius x radius (6) 

4) Triangle 
 Perimeter = 1st side + 2nd side + 3rd side (7) 
 Area x base x length 2 = 1 (8) 

5) Trapezoid 
Perimeter = sum of all four sides (9) 

Area = 
ே௨௠௕௘௥ ௢௙ ௣௔௥௔௟௟௘௟ ௦௜ௗ௘௦ ௫ ௛௘௜௚௛௧ ௙௥௢௠ ௔௥௘௔

ଶ
 (10) 

B. Canny 

John F. Canny created the Canny edge detector in 1986. It 
uses a multi-step algorithm to identify different edges in 
images [5]. Even though this edge detection technique is 
relatively ancient, it is still employed in research since it has 
become the industry standard. This test measures input 
parameters or process inputs and outputs or outputs contained 

in the designed system. Additionally, the stages of image 
input, the RGB image conversion stage to HSV and canny 
edge detection stage, the area prediction calculation stage, 
and around are measured. Then, the results of these 
measurements are analyzed. When used to identify the edges 
of objects, the Canny method provides the best edge 
detection. 

C. Morphology 

A morphological method sees an image as a collection of 
(x, y) positions with either 1 or 0. The purpose of 
morphological procedures is to make a shape (structure) more 
recognizable [15]. Morphological image processing is done 
by passing a Structuring Element to an image in a way that is 
almost the same as convolution. A Structuring Element is 
typically passed to an image-like convolution when 
performing morphological image processing. Similar to 
masks in standard image processing, structuring elements 
(not morphologically). The morphological operations used in 
this study's filter operations are:  
1) Dilation 

Based on the structuring element S used, dilation 
combines background points (0) to become a part of an 
object (1). where B is the structural element, and A is the 
input image. 

 D (A, B) = A ⊕ B (11) 
2) Erotion 

According to the structuring element S, erosion removes 
object points (1), so they become a part of the background 
(0). Operations that can output pixels in images with 
reduced-object tendencies are thinned out. The original 
image, which was smaller than the structuring element, 
will be reduced by the erosion operation, as stated as 
follows: 

 E (A, B) = A Θ B  (12) 

D. Morphological Gradient 

Dilation and erosion operations are frequently combined 
to maximize morphological operations in image processing. 
According to Soille (1999) [33], there are three primary 
categories of morphological gradients:dilated_image– 
eroded_image  
 original_image – eroded_image  
 dilated_image – original_image.  

While the eroded image is an eroded image, the dilated 
image is a dilated image. The first type, dilated image-eroded 
image, is used in this essay. So that the following formulation 
of the morphological gradient: 

 

 MG = (A⊕ B) − (AΘB) (13) 

The internal gradient will make the object's interior 
boundary sharper, making it stand against the background. In 
contrast, the object boundary will be darker than the 
background on an internal gradient. The internal gradient will 
serve as the mask for the object's internal boundary in a binary 
image. Morphological gradients can be referred to as edge 
images because the resulting image emphasizes the object's 
edge. It happens because the non-edge areas of the object are 
lost when the thickening and thinning operations are reduced. 

E. Proposed Method 

The steps for calculating the area and perimeter of objects 
using the Canny method can be seen in Fig. 1. The calculation 
phase starts with the data input. This input data is in the form 
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of an image that has extracted the fundamental color values: 
red, green, and blue (RGB). Then the process continues with 
RGB conversion to another color space, namely Hue 
Saturation Value (HSV). Based on the color channels in the 
HS, object shape detection is done by the Canny edge 
detection process. After the object edge detection process, the 
distance or perimeter and the area of the object are calculated. 
The perimeter or area is calculated by finding the height and 
width values of each form of the test data object. 

Calculating the area using the morphological method as 
seen in Fig. 2., begins with reading the input data in the form 
of an RGB image. Then the image is converted into a binary 
image. The object that is the focus of the test is confirmed to 
be white. The binary pixel must be inverted first if the color 
is white. The next step is to search for a connected image 
component and label the connected component. The area of 
the object can be obtained by calculating the number of pixels 
in the connected component that was found earlier. 

 
Figure 1. The stages of calculating the area and perimeter of objects using 
the Canny method 

 
Figure 2. The stages of calculating the area of objects using the Morphology 
method 
 

Fig. 3 shows the steps for calculating the perimeter of a 
geometric shape with the concept of gradient morphology 
using the formula in equation (13). The system will process 
the first step of image input. Then there is a filtering process 
to ensure the image is in the form of a binary image. If the 
color is still not white, then there must be a color image 
conversion process into a binary image. Inverse or inverting 
the binary image pixel values must be carried out if the shape 
object tested is still not white. Before the core calculation 

process is carried out, it must be confirmed that the strel is 
used. Later a dilation operation, or erosion operation, is 
appropriate. Next, the process continues with the search for 
connected components and labeling the connected 
components found. Perimeter measurements can be carried 
out at this stage by calculating the number of pixels that enter 
the connected component. 
 

Figure 3. The stages of calculating the perimeter of objects using the 
Morphology method 

 
III. RESULTS AND DISCUSSION 

Section III discusses the results of testing the area and 
perimeter of geometric drawings. The Canny edge detection 
method and the morphological method were used in this study. 
The results of the two methods were compared, and the 
results were analyzed in this session 

A. Canny Method Result 

The test using the canny method includes measuring the 
input or process input parameters and the output or output 
contained in the designed system and the stages of image 
capture, the RGB to HSV image conversion stage, and canny 
edge detection up to the calculation stage. Area prediction is 
then followed by analyzing the results of these measurements. 

Edge detection with the Canny method measures the area 
and perimeter of two-dimensional geometric objects. The 
measurement phase starts after the edge is detected. Edges are 
boundaries for calculating length and width. Later, the 
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process is continued by combining the formula for the area of 
a two-dimensional shape to get the result. 

The sizes of different objects can be known from the 
sample shapes and colors of different geometric shapes. The 

result shows that the program can determine the area and 
perimeter of different object shapes. Table I shows the 
following the results of testing with the canny method: 

TABLE I  
CANNY METHOD TEST RESULTS 

No. Image HSV Parameter RGB and HSV Image Result Size of Area and Perimeter  

1 Lower_blue 
(90,100,145) 
Upper_blue 

(120,255,255) 

  

Area = 8,781 𝑐𝑚ଶ 
Perimeter = 11,853 cm 

2 

  

Area = 10,080 𝑐𝑚ଶ 
Perimeter = 12,699 cm 

3 

  

Area = 14,600 𝑐𝑚ଶ 
Perimeter = 13,541 cm 

4 

 

 

Area = 63,633 𝑐𝑚ଶ 
Perimeter = 39,845 cm 

5 Lower_red 
(136,87,111) 
Upper_red 

(180,255,255) 

  

Area = 17,254 𝑐𝑚ଶ 
Perimeter = 16,615 cm 

6 

  

Area = 14,600 𝑐𝑚ଶ 
Perimeter = 13,541 cm 

7 

 

 

Area = 20,398 𝑐𝑚ଶ 
Perimeter = 18,996 cm 
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No. Image HSV Parameter RGB and HSV Image Result Size of Area and Perimeter  

8 Lower_yellow 
(22,60,200) 

Upper_yellow 
(60,255,255) 

 

 

Area = 7,791 𝑐𝑚ଶ 
Perimeter = 11,165 cm 

9  

 

 

Area = 3,877 𝑐𝑚ଶ 
Perimeter = 6,978 cm 

10  

 

 

Area = 3,641 𝑐𝑚ଶ 
Perimeter = 8,096 cm 

B. Morphology Method Result 

Testing with the morphological method is carried out using 
the image concept as a set with elements in the form of binary 
1 or 0. Then passing a structuring element to an image in a 
way that is almost the same as convolution, and the results 
will be used for edge detection as information in calculations 
area and perimeter of the object. Canny and Morphology have 
differences in detection. Canny and Morphology have 
differences in detection. The morphological operation 

operated by strel makes the area included in the two-
dimensional spatial structure visible. Then calculate the area 
and circumference using the reference number of pixels in 
that area  

The morphological operation operated by strel makes the 
area included in the two-dimensional spatial structure visible. 
Then calculate the area and circumference using the reference 
number of pixels in that area Table II shows the results of 
testing with the morphological method: 
 

 
TABLE II 

MORPHOLOGY METHOD TEST RESULTS 

No. Image Image Area Perimeter 

1 

  
Area: 12321 pixels 

Area: 8,556 𝑐𝑚ଶ 

 
Perimeter: 1776 pixels 

Perimeter: 11,684 cm 
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No. Image Image Area Perimeter 

2 

 
 

Area: 13174 pixels 

Area: 9,148 𝑐𝑚ଶ 

 
Perimeter: 1903 pixels 

Perimeter: 12,519 cm 

3 

  
Area: 20421 pixels 

Area: 14,181 𝑐𝑚ଶ 

 
Perimeter: 2592 pixels 

Perimeter: 17,052 cm 

4 

 
 

Area: 89400 pixels 

Area: 62,083 𝑐𝑚ଶ 

 
Perimeter: 5992 pixels 

Perimeter: 39,421 cm 

5 

  
Area: 12904 pixels 

Area: 8,961 𝑐𝑚ଶ 

 
Perimeter: 2497 pixels 

Perimeter: 16,427 cm 

6 

  
Area: 20418 pixels 

Area: 14,179 𝑐𝑚ଶ 

 
Perimeter: 2584 pixels 

Perimeter: 17 cm 

7 

  
Area: 28782 pixels 

Area: 19,9875 𝑐𝑚ଶ 

 
Perimeter: 2856 pixels 

Perimeter: 18,789 cm 

8 

  
Area: 5669 pixels 

Area: 3,936 𝑐𝑚ଶ 

 
Perimeter: 1674 pixels 

Perimeter: 11,013 cm 
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No. Image Image Area Perimeter 

9 

  
Area: 5424 pixels 

Area: 3,766 𝑐𝑚ଶ 

 
Perimeter: 1328 pixels 

Perimeter: 8,736 cm 

10 

 
 

Area: 5151 pixels 

Area: 3,577 𝑐𝑚ଶ 

 
Perimeter: 1216 pixels 

Perimeter: 8 cm 

11 

 
 

Area: 31569 pixels 

Area: 21,922 𝑐𝑚ଶ 

 
Perimeter: 3376 pixels 

Perimeter: 22,210 cm 

12 

  
Area: 14892 pixels 

Area: 10,34 𝑐𝑚ଶ 

 
Perimeter: 2261 pixels 

Perimeter: 14,875 cm 

C. Comparison of Canny and Morphology Method Results 

Based on the results of testing the area and perimeter using 
the canny and morphological methods, there are similarities 
and differences in the results obtained. The difference in the 
results of the two methods can be known by comparing the 
results. Table III compares the Canny and Morphological 

methods' area and perimeter measurements results. The 
Canny method, also known as the morphology method, yields 
calculation values for the area and perimeter of objects that 
are not too dissimilar, with an average of around 1,134 cm.  

 

 
 

TABLE III. 
COMPARISON OF CANNY AND MORPHOLOGY METHOD RESULTS 

No. Image Canny Morphology Comparison 
1 Area 8,781 𝑐𝑚ଶ Area 8,556 𝑐𝑚ଶ 1,026 
 Perimeter 11,853 cm Perimeter 11,684 cm 1,014 

2 Area 10,080 𝑐𝑚ଶ Area 9,148 𝑐𝑚ଶ 1,102 
 Perimeter 12,699 cm Perimeter 12,519 cm 1,014 

3 Area 14,600 𝑐𝑚ଶ Area 14,181 𝑐𝑚ଶ 1,030 
 Perimeter 13,541 cm Perimeter 17,052 cm 0,794 

4 Area 63,633 𝑐𝑚ଶ Area 62,083 𝑐𝑚ଶ 1,025 
 Perimeter 39,845 cm Perimeter 39,421 cm 1,011 

5 Area 17,254 𝑐𝑚ଶ Area 8,961 𝑐𝑚ଶ 1,925 
 Perimeter 16,615 cm Perimeter 16,427 cm 1,011 

6 Area 14,600 𝑐𝑚ଶ Area 14,179 𝑐𝑚ଶ 1,030 
 Perimeter 13,541 cm Perimeter 17,0 cm 0,797 

7 Area 20,398 𝑐𝑚ଶ Area 19,9875 𝑐𝑚ଶ 1,021 
 Perimeter 18,996 cm Perimeter 18,789 cm 1,011 
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No. Image Canny Morphology Comparison 
8 Area 7,791 𝑐𝑚ଶ Area 3,936 𝑐𝑚ଶ 1,979 
 Perimeter 11,165 cm Perimeter 11,013 cm 1,014 

9 Area 3.877 𝑐𝑚ଶ Area 3,766 𝑐𝑚ଶ 1,029 
 Perimeter 6.978 cm Perimeter 8,736 cm 0,799 

10 Area 3.641 𝑐𝑚ଶ Area 3,577 𝑐𝑚ଶ 1,018 
 Perimeter 8.096 cm Perimeter 8,0 cm 1,012 

 

IV. CONCLUSION 

The results of the study show several things, which can be 
concluded as follows: There is an average result of the 
comparison of area and circumference between the Canny 
method and Morphology of  more than 1.03%. It occurs in the 
square area with the position rotated 90 degrees and the 
circle's perimeter. These results occur because the Canny 
method for sizes X and Y does not perpendicularly follow the 
object's position. The circle's perimeter difference is caused 
by calculating the perimeter in the Morphology method, 
which is influenced by the size of the strel (Structuring 
element), which is less than optimal with the object. The 
Canny method is not suitable for calculating the area of 
irregular shapes and the position of objects that are not 
perpendicular. The canny method is less effective because the 
area calculation still uses the manual geometric shape 
formula implemented in the program code. It won't be easy to 
calculate the area of shapes other than squares, rectangles, 
and circles. The morphological approach can be used as an 
alternative method for measuring the area and perimeter of a 
wildly irregular geometric shape. The precision of the 
calculation accuracy is relatively high, with it shown that the 
calculation results are the same as calculations using 
mathematical formulas. The selection of strel (Structuring 
element) can affect the measurement results' accuracy, 
especially the perimeter measurements using the 
morphological method. 

Future research can be continued by selecting suitable 
strels automatically when using morphological methods. In 
addition, the Canny method can also be combined with other 
methods to calculate the area and perimeter of objects with 
irregular shapes. 

ACKNOWLEDGEMENTS 

The author would like to thank the research support team 
for this paper, the Malang State Polytechnic Information 
Technology Department, our teacher from Okayama 
University, and those who have helped in the process of 
analyzing this research to completion.  

REFERENCES 

[1] D. Dumitru, A. Andreica, L. Dioşan, and Z. Bálint, 
"Robustness analysis of transferable cellular automata 
rules optimized for edge detection," Procedia Comput 
Sci, vol. 176, pp. 713–722, 2020, doi: 
10.1016/j.procs.2020.09.044. 

[2] X. Hu and Y. Wang, "Monitoring coastline variations in 
the Pearl River Estuary from 1978 to 2018 by integrating 
Canny edge detection and Otsu methods using long time 
series Landsat dataset," Catena (Amst), vol. 209, p. 
105840, Feb. 2022, doi: 10.1016/j.catena.2021.105840. 

[3] H. Zhao, G. Qin, and X. Wang, "Improvement of canny 
algorithm based on pavement edge detection," in 2010 
3rd International Congress on Image and Signal 

Processing, Oct. 2010, pp. 964–967. doi: 
10.1109/CISP.2010.5646923. 

[4] N. Zata and D. #1, "JEPIN (Jurnal Edukasi dan 
Penelitian Informatika) Morphological Edge Detection 
Algorithms on the Noisy Car Image Database", [Online]. 
Available: 
http://www.eecs.berkeley.edu/Research/Projects/CS/vis
io 

[5] T. R. Fujimoto, T. Kawasaki, and K. Kitamura, "Canny-
Edge-Detection/Rankine-Hugoniot-conditions unified 
shock sensor for inviscid and viscous flows," J Comput 
Phys, vol. 396, pp. 264–279, Nov. 2019, doi: 
10.1016/j.jcp.2019.06.071. 

[6] A. Ratsakou, A. Skarlatos, C. Reboud, and D. Lesselier, 
"Shape reconstruction of delamination defects using 
thermographic infrared signals based on an enhanced 
Canny approach," Infrared Phys Technol, vol. 111, p. 
103527, Dec. 2020, doi: 
10.1016/j.infrared.2020.103527. 

[7] M. Huang, Y. Liu, and Y. Yang, "Edge detection of ore 
and rock on the surface of explosion pile based on 
improved Canny operator," Alexandria Engineering 
Journal, vol. 61, no. 12, pp. 10769–10777, Dec. 2022, 
doi: 10.1016/j.aej.2022.04.019. 

[8] B. S. Gandhi, S. A. U. Rahman, A. Butar, and A. Victor, 
"Brain tumor segmentation and detection in magnetic 
resonance imaging (MRI) using convolutional neural 
network," in Brain Tumor MRI Image Segmentation 
Using Deep Learning Techniques, Elsevier, 2022, pp. 
37–57. doi: 10.1016/B978-0-323-91171-9.00002-8. 

[9] D. Chen et al., "Computed tomography reconstruction 
based on canny edge detection algorithm for acute 
expansion of epidural hematoma," J Radiat Res Appl Sci, 
vol. 15, no. 3, pp. 279–284, Sep. 2022, doi: 
10.1016/j.jrras.2022.07.011. 

[10] Y. Lu, L. Duanmu, Z. (John) Zhai, and Z. Wang, 
"Application and improvement of Canny edge-detection 
algorithm for exterior wall hollowing detection using 
infrared thermal images," Energy Build, vol. 274, p. 
112421, Nov. 2022, doi: 
10.1016/j.enbuild.2022.112421. 

[11] Y. Meng, Z. Zhang, H. Yin, and T. Ma, "Automatic 
detection of particle size distribution by image analysis 
based on local adaptive canny edge detection and 
modified circular Hough transform," Micron, vol. 106, 
pp. 34–41, Mar. 2018, doi: 
10.1016/j.micron.2017.12.002. 

[12] B. Saha Tchinda, D. Tchiotsop, M. Noubom, V. Louis-
Dorr, and D. Wolf, "Retinal blood vessels segmentation 
using classical edge detection filters and the neural 
network," Inform Med Unlocked, vol. 23, p. 100521, 
2021, doi: 10.1016/j.imu.2021.100521. 

[13] Z. Zhang, B. Xin, N. Deng, W. Xing, and Y. Chen, "An 
investigation of ramie fiber cross-section image analysis 
methodology based on edge-enhanced image fusion," 



Journal of Telecommunication Network (Jurnal Jaringan Telekomunikasi) Vol. 12, No.4 (2022) 

E-ISSN: 2654-6531 P- ISSN: 2407-0807  296 

Measurement, vol. 145, pp. 436–443, Oct. 2019, doi: 
10.1016/j.measurement.2019.05.063. 

[14] T. Hu, J. Yuan, X. Zhou, lu Liu, and M. Ran, "A two-
dimensional entropy-based method for detecting the 
degree of segregation in asphalt mixture," Constr Build 
Mater, vol. 347, p. 128450, Sep. 2022, doi: 
10.1016/j.conbuildmat.2022.128450. 

[15] R. Firoz, Md. S. Ali, M. N. U. Khan, Md. K. Hossain, 
Md. K. Islam, and Md. Shahinuzzaman, “Medical Image 
Enhancement Using Morphological Transformation,” 
Journal of Data Analysis and Information Processing, 
vol. 04, no. 01, pp. 1–12, 2016, doi: 
10.4236/jdaip.2016.41001. 

[16] C. Li, Z. Xie, Y. Qin, L. Jia, and Q. Chen, "A multi-scale 
image and dynamic candidate region-based automatic 
detection of foreign targets intruding the railway 
perimeter," Measurement, vol. 185, p. 109853, Nov. 
2021, doi: 10.1016/j.measurement.2021.109853. 

[17] J. Forssén, A. Gustafson, M. B. Pont, M. Haeger-
Eugensson, C. Achberger, and N. Rosholm, "Effects of 
urban morphology on traffic noise: A parameter study 
including indirect noise exposure and estimated health 
impact," Applied Acoustics, vol. 186, p. 108436, Jan. 
2022, doi: 10.1016/j.apacoust.2021.108436. 

[18] X. Wang et al., "Morphological image analysis of 
biofilm evolution with quantitative analysis in a moving 
bed biofilm reactor," Science of The Total Environment, 
vol. 856, p. 159199, Jan. 2023, doi: 
10.1016/j.scitotenv.2022.159199. 

[19] D. Bhaskar et al., "A methodology for morphological 
feature extraction and unsupervised cell classification 
Deducing dynamical rules using ML and topology View 
project A methodology for morphological feature 
extraction and unsupervised cell classification", doi: 
10.1101/623793. 

[20] J. Zhang et al., "A comprehensive review of image 
analysis methods for microorganism counting: from 
classical image processing to deep learning approaches," 
Artif Intell Rev, vol. 55, no. 4, pp. 2875–2944, Apr. 2022, 
doi: 10.1007/s10462-021-10082-4. 

[21] A. H. Morad and H. M. Al-Dabbas, "Classification of 
Brain Tumor Area for MRI images," J Phys Conf Ser, 
vol. 1660, p. 012059, Nov. 2020, doi: 10.1088/1742-
6596/1660/1/012059. 

[22] J. Leyh et al., "Classification of Microglial 
Morphological Phenotypes Using Machine Learning," 
Front Cell Neurosci, vol. 15, Jun. 2021, doi: 
10.3389/fncel.2021.701673. 

[23] A. M. Abdulazeez, D. Q. Zeebaree, D. A. Zebari, and T. 
H. Hameed, "Leaf Identification Based on Shape, Color, 
Texture and Vines Using Probabilistic Neural Network," 
Computación y Sistemas, vol. 25, no. 3, Sep. 2021, doi: 
10.13053/cys-25-3-3470. 

[24] R. Sharma, M. Kumar, and M. S. Alam, "Image 
processing techniques to estimate weight and 
morphological parameters for selected wheat 
refractions," Sci Rep, vol. 11, no. 1, Dec. 2021, doi: 
10.1038/s41598-021-00081-4. 

[25] V. Kumar#, S. Pandey#, A. Pal#, and S. Sharma#, "Edge 
Detection Based Shape Identification," 2016. 

[26] R. Santiago‐Montero, M. A. López‐Morales, and J. H. 
Sossa, "Digital shape compactness measure by means of 

perimeter ratios," Electron Lett, vol. 50, no. 3, pp. 171–
173, Jan. 2014, doi: 10.1049/el.2013.3685. 

[27] R. Sharma, M. Kumar, and M. S. Alam, "Image 
processing techniques to estimate weight and 
morphological parameters for selected wheat 
refractions," Sci Rep, vol. 11, no. 1, p. 20953, Dec. 2021, 
doi: 10.1038/s41598-021-00081-4. 

[28] W. Li, M. F. Goodchild, and R. Church, "An efficient 
measure of compactness for two-dimensional shapes and 
its application in regionalization problems," 
International Journal of Geographical Information 
Science, vol. 27, no. 6, pp. 1227–1250, Jun. 2013, doi: 
10.1080/13658816.2012.752093. 

[29] G. S. Araujo, K. v. Bicalho, and F. A. Tristão, "Use of 
digital image analysis combined with fractal theory to 
determine particle morphology and surface texture of 
quartz sands," Journal of Rock Mechanics and 
Geotechnical Engineering, vol. 9, no. 6, pp. 1131–1139, 
Dec. 2017, doi: 10.1016/j.jrmge.2017.06.004. 

[30] A. Rabbani, S. Jamshidi, and S. Salehi, "Determination 
of Specific Surface of Rock Grains by 2D Imaging," 
Journal of Geological Research, vol. 2014, pp. 1–7, Apr. 
2014, doi: 10.1155/2014/945387. 

[31] Y. Shen, T. Ai, and Y. He, “A New Approach to Line 
Simplification Based on Image Processing: A Case 
Study of Water Area Boundaries,” ISPRS Int J Geoinf, 
vol. 7, no. 2, p. 41, Jan. 2018, doi: 10.3390/ijgi7020041. 

[32] A. R. Jensen, I. Sifnaios, S. Furbo, and J. Dragsted, 
"Self-shading of two-axis tracking solar collectors: 
Impact of field layout, latitude, and aperture shape," 
Solar Energy, vol. 236, pp. 215–224, Apr. 2022, doi: 
10.1016/j.solener.2022.02.023. 

[33] P. Soille, Morphological Image Analysis. Berlin, 
Heidelberg: Springer Berlin Heidelberg, 1999. doi: 
10.1007/978-3-662-03939-7. 

  


