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 Appendicitis is a disease that refers to inflammation of the appendix caused 

by obstruction, or blockage, in the lumen of the appendix. We investigated 

that this disease can be detected early through medical imaging such as 

ultrasonography (USG). However, the role of ultrasound in these cases is 

still limited due to the low visualization rate of the visible appendix. Based 

on this, this research aims to develop an image extraction process using the 

Centerline method in the process of identifying appendicitis in ultrasound 

images. The development of the extraction process is presented in the 

performance of the centerline and boundary extraction (CBE) algorithm 

which can represent image objects as boundaries that limit and separate one 

area from other areas. The research dataset used was 2097 ultrasound images 

sourced from 90 patients at the West Sumatra Lung Hospital. Based on the 

tests that have been carried out, it has been proven that it can reduce the 

width of the image object iteratively until the object is represented as a 

center line or the thinnest representation. The performance of the CBE 

algorithm in the identification process is sufficient to provide accuracy 

results of 92%. These results can be a new extraction concept that can 

provide accuracy in the identification process. 
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1. INTRODUCTION 

Appendicitis is a disease that can be referred to as appendicitis and is a well-known, common, and 

painful abdominal surgical emergency [1]. This disease can be caused by obstruction, or blockage, in the lumen 

of the appendix, resulting in parts experiencing changes and continuing to increase the pressure in the lumen of 

the appendix [2]. Based on this, the use of technology is expected to be able to provide support in early 

diagnosis of appendicitis [3]. Medical technology has provided a positive role in several cases in assisting the 

diagnosis process [4]. 

Previous research explains that the use of ultrasound technology can be used as an aid in decision-making 

in a more accurate diagnosis process [5]. Furthermore, similar research also reports that medical technology has 

helped to test the correlation of the accuracy of diagnostic results in acute appendicitis with examination of clinical 

symptoms suspected of appendicitis [6]. Similar research also shows that visualization of the appendix using 

medical technology can improve and enable the process of correctly diagnosing appendicitis [7]. 

One use of medical technology can be seen based on the performance of ultrasonography (USG) 

technology. The use of ultrasound can provide support for the identification process to maximize the diagnosis 

process [8]. Ultrasound images have also been able to facilitate the process of identifying diseases that are 
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difficult to detect [9]. Based on this, ultrasound images also still have shortcomings and limitations caused by 

the level of visualization in the appendicitis identification process [10]. 

Improving the performance of ultrasound images is very much needed in optimizing the diagnosis 

process, which can be seen from the performance of image processing concepts [11]. Image processing has 

contributed a lot in dealing with the problems of object detection, identification, and prediction [12]. The 

implementation of image processing concepts in the appendicitis identification process has also provided 

several novelties to support the diagnosis process [13]. Previous research reported that the use of digital image 

processing proposed an automatic extractor in the diagnosis of appendicitis presented 1 failure out of 45 cases of 

trials that had been carried out [14]. Other research also explains that the role of AI in the appendicitis 

identification process also provides results with a fairly good level of accuracy [15]. Another study also stated 

that an unsupervised cooperative machine learning approach for the problem of appendicitis identification 

provided a result accuracy of 96.25% with improvements in the performance of the edge detection process [16]. 

Based on previous research, this research will also focus on the process of identifying appendicitis by 

using the extraction process in an image-processing concept. The performance of the extraction process by 

utilizing several methods can provide quite good results in the identification process [17]. Image extraction 

performance has actively contributed to the process of diagnosing appendicitis objects [18]. The diagnosis of 

appendicitis object cases can also be seen based on the performance of a convolutional neural networks 

(CNN)-based algorithm in diagnosing acute appendicitis using computed tomography (CT) data presenting a 

validation rate of 90% [19]. The same research also explains that the appendicitis identification process can 

also be carried out using the archimedes optimization algorithm (AOA) which has better performance in 

extracting error characteristics from simulated cases and actual cases [20]. Development of an extraction 

process using the CNN EfficientNet algorithm for automatic classification of acute appendicitis, acute 

diverticulitis, and normal appendicitis presented an accuracy of 93.62%, a sensitivity of 92.35%, and a 

specificity of 95.47% [21]. 

Based on this explanation, the extraction process can be developed in this research to produce more 

precise and accurate identification results. The development of the proposed extraction process adopts the 

performance of the Centerline method in identifying appendicitis on ultrasound images. The performance of the 

previous centerline method was able to be developed on the performance of the centerline and boundary 

extraction (CBE) algorithm. The CBE algorithm is an algorithm developed to represent image objects as 

boundaries that limit other image areas. The development of the extraction process carried out using the CBE 

algorithm is able to present new, effective, and efficient identification processes. The proposed innovation can 

also have an impact on the development of medical technology in the process of diagnosing appendicitis. 
 

 

2. METHOD 

The process of identifying appendicitis objects is carried out by developing an extraction process 

that involves the performance of the centerline method in the CBE algorithm. The development of the CBE 

algorithm is aimed at maximizing the identification process by playing with boundaries to limit the area of 

the identification object from other objects. The performance of the CBE algorithm in the presentation 

process is presented in the research framework. An overview of the framework can be seen in Figure 1. 
 
 

 
 

Figure 1. Research framework 
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Figure 1 shows the performance of the centerline method process developed with the CBE algorithm 

in identifying appendicitis objects. The performance of the CBE algorithm is expected to be able to present a 

new algorithm that is effective and efficient in the process of identifying image appendicitis. The 

identification process is divided into several stages which can be explained as follows: 

a) Preprocessing stage 

The preprocessing stage is the initial stage before the object identification process is carried out. 

This stage involves several processes including cropping, gray scaling, filtering, binarization, and 

complementation. The preprocessing output results will be continued at the image segmentation stage. 

b) Segmentation stage 

The segmentation stages in this research are part of the identification work process used on 

appendicitis objects. The segmentation process involves performing morphological segmentation with 

several operations such as opening and closing as well as the region feature analysis process. The 

segmentation results will be able to provide results with the presentation of objects that have begun to 

separate to provide an initial picture of the object of appendicitis. 

c) Extraction stage 

The extraction stage is a stage in the identification process where the centerline method will be 

developed using the CBE algorithm. The CBE algorithm plays the role of boundary objects as a basis for 

identification. The CBE performance results can reduce the width of the object to the center line or the 

thinnest representation. Furthermore, calibration in the context of image processing or computer vision refers 

to the process of correcting or compensating for distortions that may occur in images, especially camera 

distortion. The goal is to produce more accurate and consistent images, enabling more precise measurements 

and analysis. 

d) Identification stage 

This identification stage is the final stage to provide results that can be used as a diagnosis of the 

object of appendicitis. This stage will carry out calculations using calculate thickness to determine the size of 

the distance or thickness of the appendicitis. The distance obtained from the center line to the object 

boundary. The identification output results can provide accuracy in the process of diagnosing appendicitis. 

 

2.1.  Dataset  

This research dataset uses appendix ultrasound image data in the form of *Jpg format files. This 

dataset was sourced from the West Sumatra Lung Hospital for those diagnosed with appendicitis. Categories 

of patients who are positive for appendicitis have different forms of inflammation. An overview of the 

ultrasound image research dataset of appendicitis patients can be presented in Figure 2. 

 

 

 
 

Figure 2. Research dataset of appendicitis 

 

 

2.2.  Centerline extraction 

A centerline is part of a geometric shape where each centerline point is at the same distance [22]. 

Previous research explains that centerline can be used as a form of process to increase accuracy in 

identification by developing a new thinning algorithm based on environmental statistics [23], [24].  

An overview of the centerline method process can be presented in Figure 3 [25]. 
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Figure 3. Centerline method process 
 

 

Figure 3 is an illustration of the center line method for thickening the target line object. In concept, 

center line extraction or center line extraction can be used in the process of identifying and extracting center 

lines from objects or structures in images [26]. This process is generally carried out by measuring the center 

line of an object using (1) [27]. 
 

ℰ𝑐𝑒𝑛𝑡𝑒𝑟𝑙𝑖𝑛𝑒(𝐶) = ∫ 𝐹(𝐶(𝑠))𝑑𝑠
𝐿=𝐶−1(𝑃1)𝑠(𝑃1)

0=𝐶−1(𝑃0)
 (1) 

 

In (1) explains that the measurement of the center line with E_centerline (C) can be seen based on 

the scalar field (Fx) which is lower than the other points. The decrease in the functions p1 and p2 contained 

in the formula can be related to the distance from an object [28]. The distance transformation derivative 

function can be presented in (2) [29]. 
 

𝐷𝑇(𝑥) =
𝑚𝑖𝑛

𝑦∈𝜕Ω
{|𝑥, 𝑦|} (2) 

 

In (2) is an equation used in measuring distances involving Euclidean. This equation can also show 

the position of a center point or a line [30]. Based on this formula, the process of thickening the parts of an 

image object will be able to provide accurate identification results. 

 

 

3. RESULTS AND DISCUSSION  

The appendicitis identification process which is based on the development of the centerline method 

with the CBE algorithm is presented in several stages. The identification process begins with a preprocessing 

stage aimed at improving the input image. The results of the preprocessing can be presented in Figure 4. 

Figure 4 is a series of preprocessing processes for identifying appendicitis. Based on the tests carried out, it 

can be seen that Figure 4(a) is the input image used in the identification process. Figure 4(b) displays the 

results of the cropping process as an initial sequence in preprocessing. Figure 4(c) is a display of the results 

of the greyscalling image transformation process. The results of the greyscalling image are used again in the 

filter process by playing low-pass filtering which is presented in Figure 4(d). The results of the filtering 

process become input in the binarization process which aims to change the pixel values in the binary image 

presented in Figure 4(e). The final stage of preprocessing will be closed with the complementation process 

presented in Figure 4(f). Overall, preprocessing gives quite good results so that the identification process will 

continue with the segmentation process. The segmentation process can be presented in Figure 5. 
 

 

 

 
(b) 

 
(c) 

(a)   
   

   
(d) (e) (f) 

 

Figure 4. Preprocessing result: (a) input image, (b) cropping result, (c) grayscalling result, (d) low pass filter 

result, (e) binarization result, and (f) complementation result 
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Figure 5 is the result of the segmentation process in identifying appendicitis in ultrasound images. 

Figure 5(a) is an image resulting from previous preprocessing which is reused to present an image of an 

appendicitis object. Figure 5(b) is the result of segmentation which includes regional feature analysis to 

obtain knowledge about image object information such as area size and number of pixels in an area. Figure 5 (c) 

is the output of segmentation results using opening morphology. The purpose of opening morphology 

segmentation is to remove other objects. Based on the segmentation process that has been carried out as a 

whole, it is proven that the segmentation results can provide a fairly clear picture of the object. 
 

 

 
(a) 

 

 
(b) 

 

 
(c) 

 

Figure 5. Segmentation result: (a) preprocessing result, (b) region feature results, and (c) opening 

morphology segmentation results 
 

 

After the segmentation process presents an image of the object, the extraction process is carried out 

using the extraction process. The extraction process will later develop a centerline method using the CBE 

algorithm. The performance of the CBE algorithm involves representing objects in the image as boundaries 

or lines or surfaces that limit or separate one area from other areas. The boundary object is divided into two, 

namely topRows and bottomRows. The centerline is obtained from the mean of top rows and bottom rows. 

The performance results of the CBE algorithm can be presented in Figure 6. 

Figure 6 shows the performance results of the CBE algorithm in obtaining line images formed by 

providing boundary line images based on object boundaries. Figure 6(a) is the result of segmentation that has 

been carried out previously to present the object of appendicitis. Figure 6(b) shows the performance of the 

CBE algorithm in providing an overview of appendicitis identification objects to describe the presence of 

objects between the top and bottom rows. CBE's performance has presented quite good results in the object 

image extraction process. The results of the overall appendicitis object identification process can be 

presented in Figure 7. 
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(a) 

 

 
(b) 

 

Figure 6. CBE algorithm extraction results (a) segmentation results and (b) CBE algorithm result 

 

 

Figure 7 is the result of the appendicitis object identification process which was carried out using the 

CBE algorithm. These results can be seen that the detection object is quite precise with the centerline image 

that is formed. After the CBE performance can be seen based on Figure 6, the CBE algorithm testing process 

aims to measure the resulting performance. The testing process was carried out by comparing the results of 

medical diagnoses on several previous datasets. A sample form of testing can be presented in Table 1. 

 

 

 
 

Figure 7. Results of the appendicitis identification process using the CBE algorithm 
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Table 1. CBE algorithm testing 
Patient USG Image Maximum 

Distance 

Identification 

Results CBE 

Medical 

Diagnosis 

Accuracy 

1 

 

9.1 Positive Positive 100% 

2 

 

3.8 Negative Positive 0% 

3 

 

9.3 Positive Positive 100% 

 
 

Table 1 is a form of CBE algorithm testing in measuring accuracy performance in the identification 

process. Based on tests carried out on the research dataset, it was found that the performance of the CBE 

algorithm provides an accuracy level of 92%. These results are based on several 83 patients identified and 7 

who were not correctly identified. 

Based on these results, the extraction process developed with the CBE algorithm has provided 

precise and accurate identification results. The performance of the CBE algorithm can provide novelty in an 

effective and efficient algorithm for image extraction in the identification process. This novelty is also able to 

have a quite good impact on the development of medical technology in the process of diagnosing 

appendicitis. Based on these results, research in the process of identifying appendicitis disease has 

considerable potential to develop in the future. This is based on the effectiveness of digital image processing 

performance in the world of health, increasingly helping work in the diagnosis process. 
 

 

4. CONCLUSION  

The process of identifying appendicitis objects by developing image extraction using the CBE 

algorithm has provided quite good results. These results have been proven to be able to provide precise and 

accurate identification results with an accuracy level of 92%. The results of CBE performance are also able to 

provide a quite effective role in supporting medical performance in making diagnoses by presenting 

inflammation measurements based on the normal limits of appendix size. Overall, this research has been able 

to contribute to helping medical parties in the process of identifying appendicitis. 



Indonesian J Elec Eng & Comp Sci  ISSN: 2502-4752  

 

Development of image extraction using the centerline method in the identification … (Syafrika Deni Rizki) 

1757 

ACKNOWLEDGEMENTS  

The author's gratitude to Dr. Hj. Zerni Melmusi, SE, MM, Ak, CA, as the head of Yayasan 

Perguruan Tinggi Komputer YPTK Padang who has provided support for this research. 

 

 

REFERENCES 
[1] B. Stewart, P. Khanduri, C. Mccord, S. Uranues, F. V. Rivera, and C. Mock, “Global disease burden of conditions requiring 

emergency surgery,” pp. 9–22, 2014, doi: 10.1002/bjs.9329. 

[2] T. Radonjić et al., “Point-of-care abdominal ultrasonography (POCUS) on the way to the right and rapid diagnosis,” Diagnostics, 

vol. 12, no. 9, p. 2052, 2022. 
[3] Y. O. Okoro, O. Ayo-Farai, C. P. Maduka, C. C. Okongwu, and O. T. Sodamade, “The role of technology in enhancing mental 

health advocacy: a systematic review,” International Journal of Applied Research in Social Sciences, vol. 6, no. 1, pp. 37–50, 

2024. 
[4] I. Qureshi et al., “Medical image segmentation using deep semantic-based methods: a review of techniques, applications and 

emerging trends,” Information Fusion, vol. 90, pp. 316–352, 2023. 

[5] V. Ruseckaitė and V. Dūdėnas, “Ultrasonography guidelines for imaging acute appendicitis,” Journal of Medical Sciences. 

Medical sciences, pp. 1–4, 2018. 

[6] M. Alelyani et al., “Evaluation of ultrasound accuracy in acute appendicitis diagnosis,” Applied Sciences (Switzerland), vol. 11, 

no. 6, Mar. 2021, doi: 10.3390/app11062682. 
[7] M. A. Hamid et al., “The importance of visualization of appendix on abdominal ultrasound for the diagnosis of appendicitis in 

children: A quality assessment review,” World Journal of Emergency Medicine, vol. 11, no. 3, p. 140, 2020, doi: 

10.5847/wjem.j.1920-8642.2020.03.002. 
[8] H. Feng et al., “Identifying malignant breast ultrasound images using ViT-patch,” Applied Sciences, vol. 13, no. 6, p. 3489, 2023. 

[9] E. Sivari, Z. Civelek, and S. Sahin, “Determination and classification of fetal sex on ultrasound images with deep learning,” 

Expert Systems with Applications, vol. 240, p. 122508, 2024. 
[10] S. U. Cho and S. K. Oh, “Accuracy of ultrasound for the diagnosis of acute appendicitis in the emergency department: a 

systematic review,” Medicine, vol. 102, no. 13, p. e33397, 2023. 

[11] A. Lam et al., “Artificial intelligence for predicting acute appendicitis: a systematic review,” ANZ Journal of Surgery, vol. 93,  
no. 9, pp. 2070–2078, 2023. 

[12] S. Boopathi and U. K. Kanike, “Applications of artificial intelligent and machine learning techniques in image processing,” in 

Handbook of Research on Thrust Technologies’ Effect on Image Processing, IGI Global, 2023, pp. 151–173. 
[13] E. Altuğ, K. Şener, A. Çakir, Z. B. Erdem, G. Eyüpoğlu, and R. Güven, “Accuracy of emergency physician bedside 

ultrasonography compared with private teleradiologist for acute appendicitis diagnosis,” Irish Journal of Medical Science (1971-), 

vol. 192, no. 3, pp. 1473–1479, 2023. 
[14] K. B. Kim, D. H. Song, and H. J. Park, “Automatic extraction of appendix from ultrasonography with self-organizing map and 

shape-brightness pattern learning,” BioMed Research International, vol. 2016, pp. 1–11, 2016, doi: 10.1155/2016/5206268. 

[15] M. Issaiy, D. Zarei, and A. Saghazadeh, “Artificial intelligence and acute appendicitis: a systematic review of diagnostic and 
prognostic models” World Journal of Emergency Surgery, vol. 18, no. 1, 2023. 

[16] K. B. Kim and D. H. Song, “Applied sciences robust automatic segmentation of inflamed appendix from ultrasonography with 

double-layered outlier rejection fuzzy C-means clustering,” 2022. 
[17] R. Lamm et al., “Diagnosis and treatment of appendicitis: systematic review and meta-analysis,” Surgical endoscopy, vol. 37,  

no. 12, pp. 8933–8990, 2023. 

[18] A. Shikha, A. Kasem, W. S. P. Han, and J. H. L. Wong, “AI-augmented clinical decision in paediatric appendicitis: can an AI-
generated model improve trainees’ diagnostic capability?,” European Journal of Pediatrics, pp. 1–6, 2023. 

[19] J. J. Park, K. A. Kim, Y. Nam, M. H. Choi, S. Y. Choi, and J. Rhie, “Convolutional-neural-network-based diagnosis of 

appendicitis via CT scans in patients with acute abdominal pain presenting in the emergency department,” Scientific reports, vol. 
10, no. 1, p. 9556, 2020. 

[20] J. Wang, C. Zhan, S. Li, Q. Zhao, J. Liu, and Z. Xie, “Adaptive variational mode decomposition based on Archimedes 
optimization algorithm and its application to bearing fault diagnosis,” Measurement, vol. 191, p. 110798, 2022. 

[21] S. H. Park et al., “Comparison between single and serial computed tomography images in classification of acute appendicitis, 

acute right-sided diverticulitis, and normal appendix using EfficientNet,” Plos one, vol. 18, no. 5, p. e0281498, 2023. 
[22] Y. Zhao, Z.-Y. Sun, H. Du, C.-W. Bi, J. Meng, and Y. Cheng, “A novel centerline extraction method for overlapping fish body 

length measurement in aquaculture images,” Aquacultural Engineering, vol. 99, p. 102302, 2022. 

[23] Q. Guo and Z. Wang, “A self-supervised learning framework for road centerline extraction from high-resolution remote sensing 
images,” IEEE Journal of Selected Topics in Applied Earth Observations and Remote Sensing, vol. 13, pp. 4451–4461, 2020. 

[24] C. Kromm and K. Rohr, “Inception capsule network for retinal blood vessel segmentation and centerline extraction,” in 2020 

IEEE 17th international symposium on biomedical imaging (ISBI), 2020, pp. 1223–1226. 
[25] Z. Chen, X. Yin, L. Lin, G. Shi, and J. Mo, “Centerline extraction by neighborhood-statistics thinning for quantitative analysis of 

corneal nerve fibers,” Physics in Medicine and Biology, vol. 67, no. 14, 2022, doi: 10.1088/1361-6560/ac7b63. 

[26] R. C. Gonzalez, R. E. Woods, and B. R. Masters, “Digital image processing, third edition,” Journal of Biomedical Optics, vol. 14, 
no. 2, p. 029901, 2009, doi: 10.1117/1.3115362. 

[27] X. Lu et al., “Cascaded multi-task road extraction network for road surface, centerline, and edge extraction,” IEEE Transactions 

on Geoscience and Remote Sensing, vol. 60, pp. 1–14, 2022. 
[28] W. Yu, Y. Li, H. Yang, and B. Qian, “The centerline extraction algorithm of weld line structured light stripe based on pyramid 

scene parsing network,” IEEE Access, vol. 9, pp. 105144–105152, 2021. 

[29] J. Zhao and Q. Feng, “Automatic aortic dissection centerline extraction via morphology-guided CRN tracker,” IEEE Journal of 
Biomedical and Health Informatics, vol. 25, no. 9, pp. 3473–3485, 2021. 

[30] C. Zhu, K. Tian, Y. Gao, and Z. Ding, “Accurate extraction of line-structured optical stripe centerlines under low exposure,” in 

MIPPR 2023: Pattern Recognition and Computer Vision, 2024, vol. 13086, pp. 42–48. 

 

 

 



                ISSN: 2502-4752 

Indonesian J Elec Eng & Comp Sci, Vol. 36, No. 3, December 2024: 1750-1758 

1758 

BIOGRAPHIES OF AUTHORS  

 

 

Syafrika Deni Rizki     born in Padang on 16 June 1984. He is a lecturer at the 

Faculty of Computer Science, Universitas Putra Indonesia YPTK. Educational history: 

Bachelor of Information Systems in 2009, Masters in Computers in 2012, and currently 

studying for a Doctorate in Information Technology at Universitas Putra Indonesia YPTK 

Padang. Research history includes expert systems, artificial intelligence (AI), image 

processing, fuzzy, and data science. He can be contacted at email: syafrika_deni@upiyptk.ac.id. 

  

 

Prof. Dr. Yuhandri, S.Kom, M.Kom     was born in Tanjung Alam on May 15, 

1973. He is an Professor in Faculty of Computer Science, Universitas Putra Indonesia YPTK. 

He received the bachelor’s degree in informatics management and master’s degree in 

information Tecnology in 1992 and 2006 from Universitas Putra Indonesia YPTK. Moreover, 

he completed his Doctor of Information Technology as Informatics Medical Image Expertise 

from Gunadarma University in April 2017. He is a lecturer at the Faculty of Computer 

Science, Universitas Putra Indonesia YPTK. He can be contacted at email: 

yuyu@upiyptk.ac.id. 

  

 

Prof. Dr. Iskandar Fitri     born in Jakarta on 16 November 1973. Currently, he 

work actively as a lecturer and professor at the Information Technology Study Program at 

Putra Indonesia University, YPTK Padang. Education history: Bachelor's degree at National 

University in 2000, Master's degree in Electrical Engineering, University of Indonesia in 2003, 

and earned a Doctorate in 2009 in Telecommunications with a thesis on Ultrawideband 

Microstrip Antennas. The core competency areas are microwave communication engineering 

and antenna propagation. Interesting competency areas in networks and information 

technology. He can be contacted at email: iskandar.fitri@civitas.unas.ac.id. 

 

https://orcid.org/0000-0002-8456-4887
https://scholar.google.co.id/citations?hl=en&user=u3lBftgAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57216963191
https://orcid.org/0000-0002-8576-5488
https://scholar.google.com/citations?user=11OwDecAAAAJ&hl=id&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=57195139282
https://www.webofscience.com/wos/author/record/545473
https://orcid.org/0009-0005-7665-1074
https://scholar.google.co.id/citations?hl=en&user=8vMPbi8AAAAJ
https://www.scopus.com/authid/detail.uri?authorId=24343331700

