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ABSTRACT
There are many types of wood in Indonesia, so it is difficult to remember everything. Various types of wood can be used as
building materials and household furniture, to find out the type of wood that can be used as a specific material and to help
people in determining its type, then we need a system that can be used to classify wood types quickly and accurately . The
applications can run on Android device and it is created using Local Binary Pattern (LBP) method as a feature extraction
process and Support Vector Machine (SVM) with linear kernel implementation as a classification method. This application
runs using web services with a separate database located on the server which is called RESTful web service, so it doesn't take
up much storage space on an Android device . The system testing that has been carried out gives the classification results with
the highest level of accuracy is 84%, macro precision is 84.55%, macro recall is 84% and macro-F1 is 83.65%.

Keywords: Classification, Wood Type, Local Binary Pattern (LBP), Support Vector Machine (SVM), Android.

1. INTRODUCTION
Wood is part of the stem or branches that harden because of the lignification process in plants. Wood is used for
various purposes, one of which is building materials to make doors, windows, roof truss, and others. Because of the
diversity and type of wood that is very much makes it very difficult to remember the difference, so in its use for
building materials and certain needs, wood needs to be sorted to know its type. The Local Binary Pattern (LBP) is a
method that can be used to perform the feature extraction process in order to obtain features from wood images. The
LBP system processes wood outer texture images that have monotonic color gradations. LBP is one of the pixel color
segmentation methods, which classifies wood texture images into color clusters and reinforces their gradations into
special features. From the description above and to help people in the determination and selection of wood based on the
appearance of wood texture at this time is still feels difficult, then we need a system that aims to facilitate the process of
classification of these wood types. In this study the authors designed a system using a method for classifying the type of
wood that is often used as building construction with digital image processing technology.

2. RESEARCH METHODOLOGY
Research methodology is a basic process in a system. The research methodology contains stages or an overview of
making the system. These stages include;
1. Defining the problem and limiting the problem so that it can be raised in a study.
2. Literature study by collecting various references that are useful as a theoretical basis for the problem being
investigated.
3. Design a system whose contents are operational steps in the data processing and process procedures to support
an operation.
4. Test the image classification system that has been designed, the system is tested using wood texture images from
database under certain conditions. It aims to obtain data on the accuracy, precision, recall, f1-score, and effect of
preprocessing process, then the data obtained from the test results is used as an analysis.
5. Integrating all systems that have been developed in the testing phase and implementing applications on Android.
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2.1 System Overview
Classification of Wood Types on Android based Building Construction is a study that classifies the textures of several
industrial processed wood used as building construction materials. By using the LBP method as feature extraction,
SVM with Linear Support Vector Classification implementation as classifier, and by designing an application that can
run on Android devices, the identification can be done quickly and has mobility in its usage. This application is
designed using Android Studio with the Java programming language and Visual Studio Code with the Python
programming language.

Figure 1 System Overview
Figure1 1 is a system overview of the application. The application can run on Android devices that are equipped with a
camera for taking pictures of wood texture and internet connection to connect with servers and databases. The database
on the system is divided by two, for training and for testing. The training database has 200 images of wood texture
from 10 types, 20 images per types of wood, and in the testing database there are 100 images of wood texture, 10
images for each of wood types.
2.2 System Flowchart
A flowchart is a type of diagram that represents a work flow or process. Flowchart can also be defined as a
diagrammatic representation of an algorithm or a step-by-step approach to solving a task. A flowchart is a formalized
graphic representation of a logic sequence, work or manufacturing process, organization chart, or similar formalized
structure [8].

Figure 2 Flowchart Training
The training data flowchart can be seen in Figure 2 above, the input used is derived from wood texture images and then
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goes into the preprocessing stage by re-sizing, transforming into grayscale, and Gaussian Blur. Then it is processed to
get histogram feature extraction by LBP method. After getting each feature, the next step is training. The results of the
training process are stored in a file.

.
Figure 3 Flowchart Testing
Figure 3 is a flowchart of the test data classification process. The initial stage is data acquisition that can be done in
two ways, selecting images from the gallery or taking pictures directly with the camera available on Android devices
and send the image to a REST web service server, then proceed to the preprocessing stage. The next stage is feature
extraction using LBP method. After getting feature from the test data, classification is performed using the Linear SVC
by predicting test data. The final stage is giving predictive results in the form of image and send the result image to the
Android devices..

3. LITERATURE REVIEW
Wood is a building material that is often used in construction. The using of wood as a building material is still high
until now and keep demanded by society [4]. Each wood has its own characteristics, both in terms of texture, water
content, durability, and strength. Texture is the change and variation in the surface of an image. Wood texture is a
relative size formed from wood cells that can be seen or felt on the side of the wood surface.
3.1 Types of Wood for Building Construction
Wood has been used as a building material for thousands of years, one of the biggest advantages of using wood as a
building material is that it is a natural resource, making it readily available and economically feasible.
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Figure 4 Wood Textures
Figure 4 is a ten types of wood texture images that used for classification. The size of texture images used for
classification is 800 pixels × 800 pixels (1:1 resolution).
3.2 Local Binary Pattern (LBP)
LBP is a measure of gray texture that is invariant to different lighting, first introduced by Ojala etal (1994). LBP
feature extractor has been applied in many areas after Ojala and Pietikainen’s research in multi resolution approach in
2002 [6]. There is a feature called histogram, which is useful as statistical data that will be used to process data from
neighboring pixel values. LBP has a distance value to determine the neighborhood to be selected, the distance is usually
symbolized by R and the number of neighbors symbolized by P. LBP has been proven discriminatory with its main
advantage, which is variation for change monotonous gray level and computational efficiency. The function of Local
Binary Pattern is as follows:
P 1

1,if x  0 ;

LBPP , R   s ( g P  g C )2 P , s ( x )  {0,others

(1)

P 0

3.3 Support Vector Machine (SVM)
SVM is a classifier designed for binary problems with extension to multi class problems [6]. SVM is a machine
learning algorithm that can perform pattern recognition and regression based on statistical learning theory and the
principle of structural risk minimization. The linear SVM classifier proposed by V.N. Vapnik in 1953 gained its
development in the early 1990's by creating a non-linear classifier using arbitrary kernel functions [5]. Linear SVC
(LSVC) is another implementation of Support Vector Machine for the linear kernel case, which is an implementation
of LIBLINEAR rather than LIBSVM, so it can produce high flexibility and can be better in classifying large numbers
of samples.
3.4 Gaussian Filter
The Gaussian Filter is used for smoothing, blurring, and noise removal processes for edge detection [10]. Gaussian
filters are very good for removing noise that is of a nature normal distribution, which is mostly found in the image
distribution resulting from the digitization process using a camera because it is a natural phenomenon due to the nature
of light reflection and the sensitivity of the light sensor to the camera itself.
3.5 Representational State Transfer (REST)
REST (Representational State Transfer) is an application of web-based communication architecture model [3].The
REST architecture was introduced in the year 2000, by Thomas Fielding, and is based on the principles that support the
World Wide Web [7]. REST applications are often used for the development of web or mobile based services[3].
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Figure 5 REST Architecture
Figure 5 is a architecture of REST application. In REST, the client sends request to REST web service server and then
returns response to the client. REST web services is not dependent on any protocol, but almost every REST service
makes the use of HTTP verbs are used to regulate the operations on resources [1].

4. RESULUT AND DISCUSSION
Wood Types Classification is an application on the Android platform. The system that has been designed, then tested
with a number of conditions that have been determined, so as to provide the following results.
4.1 Accuracy Testing
Accuracy testing is performed to determine the level of accuracy in classification by changing several factors such as,
LBP neighborhood patterns, the amount of training data, and the effect of Gaussian Blur filter.

Figure 6 Comparison of LBP neighborhood pattern accuracy
Figure 6 is a test result that describes the results of the comparison of the level of accuracy of the system on the
influence of LBP neighboring patterns, where the amount of training data are used as many as 20 pictures in each class
or type of wood and 10 images for test data in each class. Based on the test results obtained, the neighbor pattern (8,1)
can do the classification with the highest accuracy level of 84%, in the neighboring pattern (16,2) of 77% accuracy.
While the neighborhood pattern (24,3) obtained the lowest accuracy rate of 71%.
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Figure 7 Comparison of the accuracy of the effect of training data on LBP patterns (8,1)
Figure 7 describes the test results regarding the accuracy comparison to the effect of the amount of training data, where
the LBP neighborhood pattern used is (8,1) and the test data used are a number of 10 images on each type of wood.
Based on the test results obtained, the amount of training data 20 can be classified with the highest accuracy is 84%.
Whereas the amount of training data 15 can classify with an accuracy of 81% with training time and on testing with the
amount of training data 10 can classify with an accuracy of 76%.

Figure 8 Comparison of the accuracy of the effect of Gaussian Blur on LBP patterns (8,1)
Figure 8 is a table that describes the results of the accuracy comparison of the effect of the Gaussian Blur filter, the
training data used is 20 in each type of wood, the test data used is 10 for each type of wood, and the LBP neighbor
pattern used is (8,1). Based on the test results, the highest classification accuracy results are 77% obtained from the
Gaussian Blur kernel sized (7x7), while the Gaussian Blur kernel (5x5) can classify with an accuracy of 76%, and the
Gaussian Blur kernel (3x3) can classify with 76% accuracy.
4.2 System Performance Testing
System performance testing can be done using confusion matrix. In the field of machine learning and statistical
classification, a confusion matrix, also known as error matrix. Confusion matrix is a specific table layout that allows
visualization of the performance of an classification system, the confusion matrix is a good option to reporting results
in multiclass classification problems because it is possible to observe the relations between the classifier outputs and the
true ones.
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Table 1: Confusion Matrix of Wood Classification
Wood Class
Bengkirai Intaran

Kamelina Kamper Mahogani Merbau

Seseh

Sonokelin
g

Suren

Ulin

Predictive Class

Bengkirai

6

0

0

2

0

0

0

1

1

0

Intaran

0

9

1

0

0

0

0

0

0

0

Kamelina

0

0

10

0

0

0

0

0

0

0

Kamper

0

0

0

6

0

0

3

0

1

0

Mahogani

0

0

0

0

9

1

0

0

0

0

Merbau

0

0

0

0

0

10

0

0

0

0

Seseh

0

0

0

0

0

0

10

0

0

0

Sonokeling

2

0

0

1

0

0

0

7

0

0

Suren

0

0

0

0

0

0

0

0

9

1

Ulin

0

0

0

0

0

1

1

0

0

8

Table 1 is a confusion matrix of the results of classification testing with the parameters used are, the training data used
is 20 texture images for each type of wood, test data to be predicted is 10 texture images for each type of wood, and
using LBP neighborhood patterns (8,1). The results obtained from the confusion matrix can be used to calculate
precision, recall, and f1-score which provide the following details.

Figure 9 Precision, Recall, F-1 Score
Figure 9 is a test result using confusion matrix that has been obtained previously, the performance metrics test gives
results with precision values for Bengkirai is 60.00%, recall value is 75.00%, and the f1-score value is 66.67%, while
for Intaran produces the value of precision is 90%, recall is 100%, f1-score is 94.74%, Kamelina produces 100.00%
precision, recall is 90.91%, f1-score is 95.24%, and so on. The Macro Averaging can be obtained by calculating the
average value of precision, recall, and f1-score for each type of wood, so the value of Macro-Precision is 84.55%,
Macro-Recall 84.00%, and Macro-F1 83.65%.
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4.3 Implementation of Application
The system that has been designed then implemented into an application that can run on an Android device with the
following results.

(a)

(b)

(c)

(d)

(e)

(f)

Figure 10 (a) Dashboard Menu (b) Camera Menu (c) Camera Overview (d) Camera Result (e) Uploading Process (f)
Classification Result
Figure 10 (a), (b), (c), (d), (e), and (f) are interface of the application.There are 3 menus, the first is the dashboard
menu then the camera and menu gallery. To do the classification, the first step that must be done is data acquisition by
selecting images through the gallery menu or taking pictures using the camera by adjusting the camera resolution to (1:
1), after that uploading images to the server and the server will return a response in the form of images containing
prediction results.

5. CONCLUSION
Classification of Wood Types on Android based Building Construction is a system that can classify wood types that are
often used for building materials. By using the Local Binary pattern (LBP) as a feature extraction method and using
Support Vector Machine (SVM) with linear kernel implementation as a classifier and based on the experimental
results, the LBP with neighbor pattern (8,1) and the number of training data 20 in each class can do the classification
with the highest accuracy level of 84% with a value of macro precision 84%, macro recall 84.55% and macro-F1
83.65%. In preprocessing using Gaussian filter has not been able to increase the accuracy value, the amount of training
data can increase the accuracy value in doing classification. In real-world experiments the results of classification using
the application are greatly influenced by light intensity, because it can affect the relative size and variation in the
surface of wood texture.
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