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Abstract: Indonesia is one of the bamboo producing countries. One of the characteristics of good bamboo 

is that bamboo has a good fiber content as well. Characteristics of a good bamboo fiber is fiber that has a 

size and length of fiber that is large and long because it will affect the compressive strength and tensile 

strength of the bamboo. This study uses the K-Means color segmentation method and shape measurements 

based on the morphological characteristics of bamboo fibers, namely the area, circumference / perimeter 

and fiber roundness ratio. The results of testing with 18 images of bamboo type training show that Wulung 

bamboo fiber which is still of the same genus with bamboo Gombong has the largest size fiber of 40.4, the 

longest perimeter of 3.73 and has a roundness ratio of 0.83 bamboo Ori which has an area of 21, 6, perimeter 

of 3.23 and a roundness ratio of 0.79. Bambu Petung has an area of 20.6, perimeter of 2.53 and roundness 

ratio of 0.79. Java Bamboo has an area of 20.2, perimeter of 1.19 and a roundness ratio of 0.8. Whereas 

Bambu Apus only has an area of 19.2, a perimeter of 2.09 and a roundness ratio of 0.78. Testing using 8 

testing images obtained an accuracy rate of  0,625. 
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1. Introduction 

Bamboo fiber is one of the natural fibers that is environmentally friendly material [1] so that 

bamboo fiber has many benefits. Both in the craft industry, textile and construction industry. Good 
bamboo will have good fiber. The characteristics of good bamboo fiber will have good tensile 

strength and compressive strength that it is very useful for construction materials, one of which 

is a good material for soil reinforcement because it has good tensile strength and compressive 
strength. Bamboo fiber is contained in bamboo stems as one of the constituents of the bamboo 

trunk that is connected by adhesive fibers in the bamboo trunk. Bamboo species are plants that 

are easy to grow and are found in cold regions and in the tropics. Indonesia is a tropical country 
so Indonesia is one of the biggest bamboo producing countries in the world. Various types of 

bamboo that can flourish in Indonesia, so we must be able to distinguish the types of bamboo that 

have good fiber quality because good bamboo will produce bamboo fiber with good quality. There 

are many ways to distinguish the quality of bamboo fiber. One effective and cheaper way is use 

the digital image processing applications. Digital image processing is able to identify the number 

of objects in an image by using feature extraction [2]. Feature extraction is the process of 
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capturing the characteristics and values of an object in an image. The value obtained from the 

feature extraction process is used to conduct training (training) to recognize the input object. 

Feature extraction of an object in an image can be in the form of texture, color and shape 
extraction [3]. In this study the authors analyzed the image using feature form extraction including 

size to determine the quality of bamboo fibers because according to laboratory results good 

quality fiber has morphological characteristics that are large and long fibers because they contain 
many substances in these fibers that affect the strength and quality of these fibers [ 4]. The shape 

of an object is related to the physical structure and profile of the object. Shape is a physical form 

characteristic [5] a bamboo fiber which is usually referred to as the morphological characteristic 

of a bamboo fiber that distinguishes bamboo from one another. Shape measurement parameters 

used to determine the shape of bamboo fiber in this study uses a roundness ratio that is to 

determine the roundness ratio of an object. As for measuring objects using the area and perimeter 

parameters [6]. Area is the number of pixels that make up an object. While the perimeter 

(perimeter) is the number of pixels surrounding an object or skeleton produced. With eccentricity 

parameters, area and perimeter, the shape and size of [7] bamboo fiber will be known how big the 

bamboo fiber is so that we are able to distinguish one large bamboo fiber from another bamboo 
fiber. Because the amount of fiber in the stems of each bamboo stem that has a different type will 

also have different sizes so that we can distinguish the quality of good bamboo fibers between 

several types of bamboo that grow around us. 

 

2. Research Methods 

2.1. Sampling of Research 

This study uses 5 types of bamboo that are often used in the Semarang and surrounding areas. 

Bamboo that grows in Semarang and its surrounding areas, among others, is Duri / Ori bamboo, 

Wulung bamboo, Petung bamboo, Javanese / Legi / Temen bamboo, Apus / Tali bamboo. Bamboo 

Petung and Wulung are bamboo which have the same clumps as bamboo Gombong. 

2.2. Image capturing  

Image capturing was conducted using a Canon 60D digital camera. Capturing the image is done 

when the weather is sunny, in the morning at 10:00 WIB using a tripod to avoid shaking when 
shooting. The distance between the image and object is 20 cm. The capturing object is obtained 

by cutting each type of bamboo at the base of the bamboo which all bamboo ages are 3 years. 

Samples were obtained from 25 bamboo culms of all types of bamboo. The bamboo base of the 

base tends to be easily photographed so the research sample uses the stem base. 

2.3. Image segmentation 

Image segmentation is the process of separating image fibers from fiber adhesives. Segmentation 

is an important step [8] to separate the research object from other objects. Segmentation is an 
important stage in analysis because the results of segmentation will determine the interpretation 

of the image. This study uses K-Means color segmentation. The color group used is HSV color 

because HSV is a color that approaches color perception according to human eye perception and 
distance measurement using Euclidean Distance. Cluster-based segmentation is by clustering 

pixels based on the distance between pixels so that the success of cluster-based segmentation is 

determined by the success in grouping adjacent features into one cluster. The segmentation used 

is multidimensional data cluster-based segmentation to group pixel images into several clusters 

in this study using K-Means because K-Means is an adaptive and more flexible segmentation 

method [9]. 
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2.4. Image analysis 

After the segmentation is done, to interpret the image of the results of segmentation the author 

uses the extraction of the shape and size of the object with the roundness and circumference ratio 

parameters of the object and the area to find the magnitude of the fibers in the bamboo stems. 
Feature extraction is the process of taking the characteristics and values of an object in an image. 

The values obtained from the feature extraction process will be used to conduct training (training) 

to recognize the input object [10]. 

 

3. Result and Discussion 

3.1. K-Means Clustering Segmentation 

This study uses 25 images of each type of bamboo. The bamboo chosen as a sample is bamboo 

that grows a lot in the Semarang area and bamboo which is often used for the construction industry 
in Semarang includes Duri / Ori bamboo, Wulung bamboo, Petung bamboo, Javanese / Legi / 

Temen bamboo, Apus / Tali bamboo. Bamboo Petung and Wulung are bamboo which have the 

same clump as bamboo Gombong. The image is divided into 2 images as much as 60% training 
(18 images) and 40% (7 images) are testing images of each type of bamboo. Segmentation is used 

to separate the fiber from the fiber adhesive in the bamboo culm. K-Means groups objects into 2 

clusters, namely fiber and fiber adhesive. After dividing into 2 clusters, K-Means will search for 
cluster centers and cluster boundaries through an iterative process. Proximity between one object 

with another object is measured using the Euclidean distance method. The iteration method of K-

Means with K = 2 starts by choosing a random threshold as an initial value, then the value is 

corrected based on the distribution of the image intensity values. 
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Fig. 1. Image Source and Image Segmentation Results Using K-Means Color Segmentation 

Apply K-Means Clustering Algorithm 

a.  Choose a fixed number of clusters 
b.  Choose cluster centers and point-cluster allocations to minimize errors 
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c.  Apply Connected Components Algorithm, Merge any components of size less than to an 

adjacent component that is most similar to it.  After getting the new k group, the distance 

calculation uses Euclidean for all data to the nearest centroid until there is no change in the 
center of the cluster. 

3.2. Extraction of shape and size characteristics 

Image analysis in this study uses the geometrical properties of objects as characteristics of objects 

in the image. This study uses the characteristics of the area, perimeter and roundness ratio because 

the measurement of the quality of the fiber is determined by the geometry of how much fiber from 

each type of bamboo from the segmented image. The area is the number of pixels that make up 

the object (bamboo fiber). The area reflects the size of the object as much as possible. While the 

Perimeter is the length of the boundary of the object (bamboo fiber) with fiber adhesive. Perimeter 
size is measured by counting the number of pixels of the object boundary. Objects in image f have 

a consistent value and background value of 0. Thus the morphological features of bamboo fibers 

can be determined by calculating how wide the pixel area of the constituent bamboo fibers is and 
how long the border of the bamboo fibers is in the image resulting from the segmentation. After 

knowing the area, perimeter then to find out the compactness of an object (bamboo fiber) is 

measured through the dimensionless form factor with the formula 

� =
��

�
 (1) 

Where : 

C : compactness 

P : Perimeter 

A : Area 

Compactness is used to identify the same shape and size but with different object edge profiles. 
Roundness or R = 4π A / P2. The roundness factor is used to classify the shape of objects that are 

connected with the round and elongated shapes. Bamboo fiber is an object that is shaped like a 

circle so the ratio value is close to 1 while for objects whose roundness ratio value is close to 0, 

the object is square or square. 
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Fig. 2. Area and Perimeter 

Caption : Gray is the area and the red line is the Perimeter / Surrounding Object 

From the results of the training image calculation, the average results are as follows : 
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Table 1. Morphological Characteristics of Bamboo 

Type of Bamboo  Area Size  Perimeter  Roundness Ratio 

Bambu Ori / Duri 21,6 3,23 0,79 

Bambu Jawa / Legi 20,2 1,19 0,80 

Bambu Wulung 40,4 3,74 0,83 

Bambu Petung 20,6 2,53 0,79 

Bambu Apus 19,2 2,09 0,78 

 

Based on 18 images of bamboo type training (60% of training data) obtained above data that 

bamboo Wulung is bamboo which is allied with bamboo Gombong which has the largest area of 

40.4, perimeter (circumference) the longest of 3.73 and has roundness ratio of 0.83. This is in 
accordance with the results of the fiber laboratory that the Bamboo Wulung which is still in close 

alliance with bamboo Gombong has the best fiber quality because it has a large fiber size, then 

followed by bamboo Ori which has an area of 21, 6, perimeter of 3.23 and a roundness ratio 
amounted to 0.79. While Petung Bambu is ranked no. 3 because it has an area of 20.6, perimeter 

of 2.53 and roundness ratio of 0.79. Java Bamboo is ranked 4th because it only has an area of 

20.2, a perimeter of 1.19 and a roundness ratio of 0.8. While Bambu Apus is ranked 5th because 
it only has an area of 19.2, perimeter of 2.09 and roundness ratio of 0.78. From the results of the 

above calculation there are still many shortcomings because they still cannot parse one by one the 

fibers that are in the image of segmentation results. Training data was tested using 8 image testing 

(40%) bamboo test types and obtained. Accuracy generated by classification training with the 

area ratio and perimeter parameters is: 

����	
�� =
����� �� ����� ���������  ����

����� �� ��������� ����
 ×  100 % (2) 

 

���	
��       =
� 

!"
 ×  100 % = 0.625 (3) 

 

4. Conclusion 

This study uses clustering-based segmentation method using K-Means color segmentation where 
K = 2 by looking for the morphological characteristics of bamboo images based on area, perimeter 

and roundness ratio results show that bamboo Wulung is the best bamboo because it has the 

largest fiber and the image analysis results are in accordance with the results of the fiber laboratory 

analysis. An accuracy rate of 50% so to get a better level of accuracy the research that will be 

dating needs to use other segmentation methods with identification using another pattern 

recognition algorithm. So it can be concluded that bamboo Wulung is a good bamboo because it 

has fiber with a large size and high fiber length so it is good to be used as a soil strengthening 

material in Semarang that has subsidence. 
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