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Abstract  

Good quality wood will provide maximum product results for manufacturers of 

wooden products such as furniture. Determining the quality of wood to avoid wood 

defects has now become a special need for wood product manufacturers and 

craftsmen. This research aims to detect wood defect objects in digital image results 

to determine wood quality. The detection process will involve the performance of 

Digital Image Processing (DIP) using the Region Of Interest (ROI) method. The 

performance of the ROI method can describe image objects based on the object area 

which can be determined using a masking process on the specified area values. The 

research dataset uses photographic images of wooden objects which have a pixel 

resolution of 1024 x 1024, a total of 207 images. Based on the tests that have been 

carried out, the output from the detection process presents a fairly good image of 

wood defect objects. The output images of wood defective objects can depict the 

image of wood defective objects precisely and accurately. The performance of the 

ROI method in detecting wood defective objects has worked optimally so that wood 

quality can be determined based on the image output. The results of the detection 

image output in this research can later be used as a form of recommendation for 

related parties, especially for wood producers and craftsmen in determining quality 

wood to increase productivity. 
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INTRODUCTION 

Wood is one of the most widely used 

natural resources as basic building 

materials [1]. Wood has also become a 

necessity and a means of supporting 

human activities [2]. The importance of 

the need for wood use has increased along 

with the current human population [3]. As 

demand for wood increases, wood quality 

needs to be considered [4]. Inspection of 

wood defects in determining wood quality 

has a relatively low-cost advantage. This is 

a form of hope from manufacturers of 

products such as furniture that need used 

wood materials with quality wood. Based 

on existing reports, the quality of wood is 

getting lower because a lot of non-quality 

wood is being traded, so this requires the 

existence of technology to detect wood 

quality [5]. 

Current technology has played an 

important role in modern industrial fields, 

such as industrial construction or various 

manufacturing processes [6]. One form of 

technology's role in detecting wood quality 

can be seen in the role of Digital Image 

Processing (DIP). DIP is a technology 

developed with the concept of making 

observations on an image [7]. DIP is also a 

method that is capable of solving various 

problems [8]. DIP performance has also 

provided solutions to overcome structured 

and unstructured problems in the detection 

process [9]. 

Previous research explains that DIP is 

capable of detecting objects with a fairly 

good level of accuracy [10]. The same 

research also explains that the performance 

of DIP is quite effective in carrying out the 

detection process with success based on 

test results of 82.91% accuracy, 77.66% 

sensitivity, and 87.62% specificity [11]. 

Based on research on the detection of 

wooden objects, DIP also provides quite 

effective and efficient detection results 

[12]. The same research also explains that 

DIP with the performance of the Rest Of 

Interest (ROI) method was carried out to 

detect the quality of wood paint in pine 

wood [13]. 

Based on the explanation of previous 

research, this research will carry out the 

process of detecting wood defects by 

adopting the performance of the ROI 

method in determining wood quality. The 

performance of ROI method performs 

statistical distribution of pixel intensity, 

which can be done by extracting texture 

features [14]. Another explanation also 

illustrates that the ROI method is an 

analytical method based on wavelet-based 

multi-resolution analysis [15]. The process 

of detecting wood defects using the ROI 

method in this research aims to present a 

maximum detection algorithm for 

determining wood quality. The 

performance of the ROI method is 

expected to be able to determine wood 

defect objects in images of wooden objects 

with precise and accurate output. This 

research will also be able to contribute to 

the production of wooden products such as 

furniture and other parties in efforts to 

determine quality wood to increase 

productivity. 

RESEARCH METHODS 

The process of detecting defective 

wood objects using the Rest Of Interest 

(ROI) method can be carried out with an 

overview of the research framework. The 

research framework is a form of the stages 

that will be carried out in the detection 

process. The performance of the ROI 

method is adopted to present the results of 

wood defect detection objects precisely 

and accurately. An overview of the 

research framework in the process of 

detecting wood defect objects can be seen 

in Figure 1. 

Figure 1 shows the process stages in 

detecting wood defect objects using the 

performance of the ROI method. The 
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process stages begin with preprocessing 

and the detection process. Preprocessing 

involves the process of gray image 

transformation and image adjustment 

which aims to improve the quality of the 

previous input image. The detection 

process will be carried out based on the 

preprocessing image output by utilizing 

the performance of the ROI method and 

the morphological segmentation process. 

The image output from the ROI and 

morphology processes will carry out a 

labeling process for the images of the 

detected objects. The image results of the 

detected image objects will later become 

the image output in the process of 

detecting image objects with wood defects.

 

Figure 1. Research Framework for Detection of Wood Defect Objects Region Of Interest 

(ROI) Method 

Region of interest or region of interest 

(ROI) is a subset of an image or dataset 

identified for a specific purpose [16]. A 

dataset can be one of the following: 

Waveform or 1D Dataset: An ROI is a 

time interval or frequency on a waveform 

(a graph of some quantity plotted against 

time). The goal of determining special 

regions is to determine the ROI of the 

rectangular shape in the input image by 

finding out the region where the road 

surface is included [17]. The main texture 

of the road is usually consistent. We can 

describe the road surface using multiple 

features instead of all pixels of the road 

surface. The characteristics of the road 

surface consist of lane markings, paving 

stones, road dividers, and even other 
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vehicles. They are converted into a 

collection of line segments with consistent 

characteristics. They are elements of ROI.  

The proposed ROI method can 

differentiate between two images and 

frames at the pixel level. The background 

subtraction process uses one image to be a 

reference image and acts as a background 

image [18]. Masking Frame in the 

performance of the ROI area method is an 

image processing technique known as 

masking which can modify a larger image 

by reducing several pixel values and other 

background values [19]. The equation used 

in carrying out the masking process can be 

seen in Formula 1. 

f mask = f – mask (f)               (1) 

Formula 1 is an equation for 

calculating the central point of wood 

defects. The process of measuring the 

center point of the wood defect C (x, y) is 

carried out from the detected area of the 

center point equation. The midpoint 

measurement process can be done using 

Formula 2. 

C (x,y) = = 
𝑋𝑚𝑖𝑛+𝑋𝑚𝑎𝑥 

2
, 

𝑌𝑚𝑖𝑛+𝑌𝑚𝑎𝑥 

2
 (2) 

Formula 2 is the process of calculating 

the midpoint of the area to be detected. 

The distance calculation of the overall area 

of wood defects is aused to calculate the 

distances C1 (x min,y min ) and C2 (x 

max,y max ) between each detected in the 

frame. The equation that will be used in 

calculating the overall distance can be seen 

in Formula 3. 

d= √∑ (𝑥𝑚𝑎𝑥 − 𝑥𝑚𝑖𝑛)2 + (𝑌𝑚𝑎𝑥 − 𝑌𝑚𝑖𝑛)2𝑛
1  

Formula 3 is the equation used to 

calculate the distance value. The midpoint 

of the detected area of wood defects to 

determine between two different locations 

of 1 frame. The performance results of the 

ROI method will be able to provide an 

image of the wood defective object. 

 

RESULTS AND DISCUSSION 

The process of detecting wood 

defect image objects in this research will 

be carried out using several stages that 

have been described previously in the 

research framework. The detection process 

will be divided into preprocessing stages 

and detection stages with the performance 

of the ROI method. The detection process 

can be carried out as follows: 

1. Image Preprocessing 

The image preprocessing process 

in detecting wood defect image objects is 

carried out to improve the quality of the 

input image. The input image uses a photo 

image of a wooden object which has a 

pixel resolution of 1024 x 1024 with RGB 

image format. The photographic images of 

wooden objects consist of 207 image 

samples which were used as a research 

dataset. This image will later become the 

input image in the process of detecting 

wood defect objects. The input image will 

be processed initially with a preprocessing 

stage which involves gray image 

transformation and image adjustment 

processes. The preprocessing can be 

presented in Figure 2. 
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                                 (a) Input Image              (b) Gray Transformation Image Results 

 

(c) Result Image Adjustment 

Figure 2. Image Preprocessing Results 

Figure 2 is the result of image 

preprocessing in the process of detecting 

wood defect objects. The preprocessing 

stage has been able to provide 

improvements to the quality of the 

previous input image. The output of the 

preprocessing results will then be 

continued to carry out the process of 

detecting wood defect image objects using 

the ROI method. 

3.2 Wood Defect Object Detection Process 

The process of detecting wood defect 

objects in this research will be carried out 

based on the preprocessing image output. 

The image adjustment results will be input 

into the detection process. The detection 

process will involve filtering performance 

which is aimed at eliminating noise that is 

still present in the previous image. The 

results of the filtering performance will 

later be used in the detection process using 

the ROI and Morphology methods to 

present image objects of wood defects. 

The final process in detection will be the 

process of labeling the wood defect image 

object later. The results of the detection 

process can be seen in Figure 3. 

     

                  (a) Image Preprocessing Results             (b) Filtering Image Results 

     

                        (c) Image of ROI Results                (d) Image Morphology Results 
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(e) Image Result of Object Labeling  

Figure 3. Results of the Object Image Detection Process with Wood Defects 

 

Figure 3 is the result of the process of 

detecting wood defect image objects using 

the ROI and morphology methods. The 

output of the detection process at the 

filtering stage presents an image output 

that is able to reduce noise in the image 

resulting from previous preprocessing. The 

ROI performance method process in 

detecting wood defective objects has also 

been able to describe object detection quite 

well previously. The image output using 

the ROI method will later be optimized 

based on the performance of the 

morphological process with opening 

operations to maximize object detection. 

The final stage of the detection process is 

giving a label to the detection image to be 

used in presenting the output image 

resulting from the detection. The detection 

image output results can be seen in Figure 

4. 

          
                               (a) Input Image         (b) Image Results Detecting Wood Defect Objects 

Figure 4. Image Output Results for Detecting Wood Defect Objects 

Figure 4 is the output of the detection 

of wood defect image objects using the 

ROI method. The performance of the ROI 

method has been able to provide precise 

and accurate image output in depicting 

wood defective objects. Based on this 

output, the detection process has provided 

maximum results. 

 

CONCLUSION 

The process of detecting wood defects 

in this research discussion is carried out 

using the ROI method. The detection 

process is able to provide quite good 

results in detecting defective wood objects. 

This detection process can also provide an 

effective and efficient detection algorithm 

in determining wood quality. The 

performance of the ROI method presented 

has been able to determine wood defect 

objects with precise and accurate output. 

Based on the results obtained, this research 

can contribute to related parties such as 

wood product manufacturers to be able to 

determine the right quality of wood to 

increase productivity. 
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