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 Micro, small, and medium enterprises (MSMEs) make a main contribution 

to improving a country’s economy, but it still faces various problems 

including limited market access, ineffective promotion, and lack of 

understanding in business profiles. The purpose of this study is to design a 

geographic information system (GIS) combined with the random forest (RF) 

algorithm and the A-star algorithm. The RF algorithm functions are to 

classify MSMEs. Meanwhile, the A-star algorithm is to recommend the 

shortest route to support accessibility. In addition, it is equipped with a 

dashboard and MSMEs profile as a reference for stakeholders in making 

MSMEs development policies and as information to the public in order to 

expand the reach of promotion in introducing MSMEs and attracting 

investors, thus optimizing MSMEs promotion strategies. In addition, the 

evaluation results of the classification model show an accuracy value of 

99.6%, indicating that the model is able to predict very well, making it 

highly recommended for MSME classification. 
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1. INTRODUCTION  

Micro, small, and medium enterprises (MSMEs) play a very important role in a country’s economy 

because they are able to create jobs, increase income, and support inclusive economic growth. The same 

applies to Indonesia, where MSMEs are the backbone of the economy, making a significant contribution to 

the gross domestic product (GDP). Moreover, MSMEs absorb a large portion of the workforce [1]-[3]. 

Although MSMEs have great potential, they face various challenges in their efforts to survive and grow. 

Some of the challenges faced by MSMEs include limited access to markets. In addition, there is a lack of 

effective promotion and a lack of understanding of the target market’s profile and characteristics [4], [5]. 

MSMEs in Pesawaran Regency also face similar problems, including limited market access, as the 

majority of MSMEs still market their products locally and not many have engaged in online marketing to 

expand their market reach. In addition, some MSMEs sell their products in bulk to middlemen. This is done 

for faster financial turnover, albeit with very minimal profit. Some MSMEs actors focus more on production, 

https://creativecommons.org/licenses/by-sa/4.0/
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making marketing strategies less of a priority. Furthermore, the human resources’ ability to utilize digital 

technology remains low. Packaging has not been a major focus, with many products being packaged 

modestly, and this extends to the labeling and logos of MSMEs. Meanwhile, packaging is crucial for MSMEs 

products to be competitive in local, national, and even international markets. Additionally, there is still a lack 

of understanding regarding MSMEs profiles, which serve as a window to showcase the variety of products 

and potential available. 

The geographic information system (GIS) is a relevant technology to address some of these 

problems. GIS is a technology for collecting, processing, analyzing, and visualizing spatial data. GIS can be 

used for mapping and analyzing MSMEs clusters with more accurate and comprehensive results [6]-[8]. 

Spatial information about MSMEs locations, supporting infrastructure, market accessibility, and 

environmental factors such as geology, topography, and demographics can be integrated into one integrated 

platform. 

Several studies have been conducted related to GIS for MSMEs, such as the research by Ptak-

Chmielewska and Chłoń-Domińczak [9], who used the GIS to understand spatial conditions that support 

MSMEs growth. The contribution of this research lies in understanding the spatial factors that influence 

MSMEs development at the local level, as well as supporting decision-making in local economic 

development. Furthermore, Lehan and Kamarudin [10] used a geospatial approach to develop a business 

continuity plan (BCP) for small and medium enterprises (SMEs) in Malaysia in the post-pandemic era. The 

integration of spatial data in the BCP planning process is crucial, including risk mapping, distance and 

accessibility analysis, and identification of resources and infrastructure. SMEs can identify areas vulnerable 

to post-pandemic risks, optimize business locations, and formulate effective BCP strategies.  

Mu’tamar et al. [11] explored marketing using social media during the Coronavirus Disease 2019 

(COVID-19) pandemic. The study results showed that the use of various social media platforms such as 

Instagram, Facebook, and WhatsApp to promote MSMEs products can maintain customer interaction, 

increase brand awareness, and retain their market share. Kumar et al. [12] conducted research on the factors 

influencing MSMEs to adopt information and communication technology (ICT). This understanding can be 

utilized by policymakers, including the government, industry, and academia, in designing policies and 

strategies to support the development of technology in the MSMEs sector. 

Various efforts have been made to support MSMEs development, including the research we 

propose, which integrates the random forest (RF) algorithm and the A-star algorithm into the MSMEs GIS. 

This is done to optimize MSMEs promotion strategies in achieving sustainable economic growth. The RF 

algorithm is used for MSMEs classification as the basis for mapping MSMEs spread across Pesawaran 

Regency using GIS. Additionally, it is equipped with MSMEs profile information as an initial window to 

attract consumers and investors. Moreover, it provides information on the shortest route to MSMEs locations 

by utilizing the A-star algorithm, offering a service that facilitates access.  

 

 

2. METHOD  

The method of this study consists of several stages, including a literature study, data collection, data 

preprocessing, the application of the RF and A-star algorithms, and the implementation of a GIS, as shown in 

Figure 1. The literature study and data collection stages are conducted to obtain relevant information and 

supporting data, which are subsequently processed during the data preprocessing stage. The processed data 

are then analyzed using the RF and A-star algorithms before being integrated into the GIS to support the 

mapping of MSMEs and the determination of optimal routes. 

 

2.1.  Literature review 

The literature review involves gathering references from various sources such as journal articles, 

proceedings, and others. References include discussions on MSMEs, such as promotion strategies and 

technologies used. Additionally, references related to GIS, the RF algorithm, and the A-star algorithm are 

collected. 

 

2.2.  Data collection 

The data in this study includes MSMEs data such as names, product types, assets, turnover, and 

others. It also includes coordinate point data of MSMEs locations for mapping purposes. Additionally, 

MSMEs profile data includes business information such as name, type of business, address, phone number, 

email, and business legality information. Furthermore, photos of logos, business buildings or locations, 

products, promotional events or activities, and others are collected.  
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Figure 1. The stages of MSMEs mapping research 

 

 

2.3.  Data preprocessing  

The data used in this study is obtained from the Department of Cooperatives, MSMEs, and 

Manpower of Pesawaran Regency in 2020, which includes 3,084 MSMEs spread across 11 sub-districts. The 

MSMEs data consists of 16 attributes: name, ID number, home address, business address, phone number, 

business name, business type, number of employees, product name, business sector, business field, business 

permits, assets, capital, annual turnover, and business criteria used as class attributes, namely micro, small, 

and medium. After data cleansing and transformation, the attributes are reduced to 8 such as business name, 

owner’s name, business type, product name, permits held, assets, turnover, and criteria. This refers to the 

Republic of Indonesia law number 28 of 2008 on MSME. In chapter IV, the criteria for MSMEs are 

discussed [13]. 

 

2.4.  RF algorithm 

RF is a flexible and easy-to-use algorithm. It can be used to solve various problems, making this 

algorithm popular [14], [15]. The RF algorithm works by designing multiple decision trees during the 

training process. Each tree is designed using a random subset of the training data, and better results are 

obtained by combining them [16]. The RF algorithm has better performance compared to algorithms with 

single decision trees [17]-[19]. In designing a decision tree, it uses the classification and regression tree 

(CART) method [20]-[22], Meanwhile, this study uses the (1) to find the impurity value.  

 

𝐺𝑖𝑛𝑖(𝐷) = 1 − ∑ 𝑝𝑖
2𝑚

𝑖=1  (1) 

 

It stated that pi shows the probability value of a node value 𝐷 in a class. Meanwhile, 𝑚 is the class label. The 

next step is to calculate the weight of the impurity of each partition obtained, the Gini index value uses the (2).  

 

𝐺𝑖𝑛𝑖𝐴(𝐷) =  
|𝐷1|

|𝐷|
𝐺𝑖𝑛𝑖(𝐷1) +

|2|

|𝐷|
𝐺𝑖𝑛𝑖(𝐷2) (2) 

 

For impurity reduction caused by binary splitting on attributes with discrete or continuous values, 𝐴 is used 

in (3). 

 

∆𝐺𝑖𝑛𝑖(𝐴) = 𝐺𝑖𝑛𝑖(𝐷) − 𝐺𝑖𝑛𝑖𝐴(𝐷) (3) 

 

The RF is an ensemble method of decision trees that uses the Bootstrap aggregating (Bagging) 

technique. It involves creating bootstrapped datasets to reduce variance in noisy data and aggregating results 

by voting for the most frequent outcome. Bootstrapped datasets are used to train each decision tree model in 

parallel. Subsequently, the varied results from each decision tree model are aggregated by voting, and the 

most frequent result becomes the final value. 
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2.5.  A-star algorithm 

This study uses the A-star algorithm to determine the shortest route from the starting point to the 

destination point in the form of a graph. It is specifically from the starting point to the target MSME location. 

The A-star algorithm is an effective tool that enhances efficiency in various situations requiring sequential 

planning in automation systems [23]. The A-star algorithm is a systematic and efficient method for 

determining the optimal path in a parameter space [24]. Additionally, the A-star algorithm enhances the 

efficiency and effectiveness of path planning by considering various objectives or criteria [25]. The use of the 

A-star algorithm is to determine the best route connecting multiple tourist destinations based on established 

criteria [26]. In this study, geospatial data will be used to determine the best route connecting MSMEs 

locations, allowing customers, tourists, and potential investors to visit more MSMEs in a shorter time with an 

optimized route. The A-star algorithm uses a heuristic approach to estimate the cost from a particular point to 

the destination in (4). 

 

𝑓(𝑛) = 𝑔(𝑛) + ℎ(𝑛) (4) 

 

The function 𝑓(𝑛) is used to determine the order of nodes to be checked, where the main focus is on the node 

with the lowest 𝑓(𝑛) value first. Meanwhile, 𝑔(𝑛) shows the actual cost from the starting node to node 𝑛, 

and ℎ(𝑛) shows the cost from node 𝑛 to the destination (heuristic function). 

 

2.6.  Implementing GIS 

The mapping of MSMEs is carried out using a GIS to be equipped with the A-star algorithm to 

recommend the most optimal route for visiting multiple MSMEs. Additionally, MSMEs will be classified 

according to their categories using the RF classification algorithm. The combination of GIS, random forest, 

and A-star allows for optimal utilization of geographic data and better data-driven decision-making, so it is 

enhancing service to users and opening up business development opportunities by attracting investors.  

 

 

3. RESULTS AND DISCUSSION  

This study designs a GIS to map MSMEs in Pesawaran Regency using the RF and A-star 

algorithms. The RF algorithm is used to classify MSMEs into categories such as micro, small, and medium. 

Additionally, it displays MSME profiles including logo photos, business location photos, and product photos. 

This GIS is also equipped with the A-star algorithm to provide recommendations for the shortest route to 

MSMEs, thereby optimizing time and enhancing service to customers and potential investors.  

 

3.1.  The implementation of RF algorithm 

At this stage, MSMEs are classified into three classes micro, small, and medium using the RF 

algorithm. Based on the preprocessed data, the original 3,084 records are reduced to 2,844 in Table 1. Then, 

this MSMEs data is processed using the RF algorithm to predict the classification of MSMEs into micro, 

small, and medium categories. The model evaluation results show an accuracy of 99.6%, so it is making it a 

reference for determining MSME classes in the future. The evaluation results are presented in Table 2. 
 
 

Table 1. MSMEs data and classification 
Sub-district Micro Small Medium 

Tataan 298 23 0 

Kedondong 524 8 0 
Marga Punduh 371 26 8 

Negeri Katon 126 0 0 

Padang Cermin 117 16 1 
Puduh Pidada 242 16 13 

Tegineneng 388 50 0 

Teluk Pandan 74 48 0 
Way Ratai 124 32 0 

Way Hiu 114 0 0 

Way Lima 222 3 0 
Total 2600 222 22 

 

 

Table 2. The RF classification model evaluation 

Model 
Area under the 

curve (AUC) 

Classification 

accuracy 
(CA) 

F1 Precision Recall 

RF 0.996 0.995 0.995 0.995 0.995 



                ISSN: 1693-6930 

TELKOMNIKA Telecommun Comput El Control, Vol. 24, No. 5, October 2026: 1526-1534 

1530 

3.2.  The implementation of A-star algorithm 

The GIS of MSMEs will feature a dashboard displaying the total number of MSMEs. It is 

categorized by micro, small, and medium classifications. Additionally, it will provide information on 

business types such as handicrafts, fashion, and culinary. This dashboard will serve as a reference for the 

Department of Cooperatives, MSMEs, and Manpower of Pesawaran Regency for analyzing and making 

decisions related to MSMEs distribution by category, so it is allowing policies to be more focused and 

specific to the categories or types of businesses present. Furthermore, the information on business types will 

reveal market trends and developments, and open opportunities for collaboration among MSMEs. The 

MSMEs dashboard can be seen in Figure 2. 

The GIS of MSMEs is also equipped with MSMEs profiles to be providing detailed business 

information including logo photos, photos of business locations, product photos, photos of events or 

promotional activities, and addresses with coordinates. The GIS with MSMEs profiles can be used as a 

reference for stakeholders in policy-making regarding commercial area development by understanding the 

distribution and potential of MSMEs in specific areas. It can also guide infrastructure planning that supports 

MSMEs, such as road access or public facilities that enhance access to business locations. This design of the 

GIS with MSMEs profiles will improve information accessibility in a centralized platform. It is also 

facilitating navigation to MSMEs locations, so it is impacted by saving the time, efficient, and effortless in 

finding MSMEs. MSMEs profiles can be seen in Figure 3, MSMEs mapping in Figure 4, and the 

implementation of the A-star algorithm for the shortest route in Figure 5. 

 

 

  
  

Figure 2. MSMEs dashboard Figure 3. MSMEs profile 

  

  

  
  

Figure 4. The mapping of MSMEs Figure 5. Implementation of A-star algorithm for 

shortest route 

 

 

3.3.  Discussion 

The integration of GIS with RF and A-star can enhance promotional effectiveness by displaying 

location points, MSME category information, MSME profiles, and shortest-distance recommendations for 

easier access. This application helps solve MSMEs’ problems related to limited market access, inefficient 

promotion, and profile visibility. With a dashboard displaying MSME profiles and various product types, it 
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serves as a limitless online marketing platform. The distribution of MSME locations within an area and 

shortest-distance recommendations assist stakeholders in regional development policy-making and make it 

easier for investors and consumers to reach MSME locations. Classifying MSMEs by category simplifies 

targeted policy-making for MSME development strategies according to each category. As in  

Table 3, the proposed approach differs from previous studies by integrating GIS, random forest, and A-star 

into a single MSME promotional framework. While previous studies mainly addressed local economic 

development, MSME business continuity planning, product promotion through social media, and ICT-based 

MSME policy development, this study combines spatial visualization, MSME classification, profile 

information, and shortest-distance recommendations. Therefore, the proposed approach extends previous 

research by providing both promotional and location-based decision-support functions for optimizing MSME 

promotional and development strategies. GIS, random forest, and A-star offer an effective package for 

optimizing MSME promotional strategies and represent an innovative approach that supports technology-

based MSME growth. 

 

 

Table 3. Comparison with previous research 
Researcher The approach used Results 

Ptak-Chmielewska 

and Chłoń-
Domińczak [9] 

GIS  Supporting decision making in local economic development. 

Lehan and 

Kamarudin [10] 

Geospasial For the preparation of MSMEs BCP. 

Mu’tamar et al. 

[11] 

Use of various social media 

platforms such as 

Instagram, Facebook, and 
WhatsApp to promote 

MSME products 

Promoting MSME products. 

Kumar et al. [12] Factors that influence 
MSMEs using ICT. 

To design policies and strategies that can support technology development 
in the MSMEs sector. 

Sulyono et al. 

(this study) 

GIS, random forest, A-star Displaying location points, MSMEs category information, MSMEs 

profiles, and shortest distance recommendations to facilitate access using 
the A-star algorithm. In addition, using the RF algorithm for MSMEs 

classification with model evaluation results showing an accuracy of 99.6%. 

This research is able to optimize MSMEs promotion and development 
strategies.  

 

 

4. CONCLUSION  

The GIS of MSMEs, combined with the RF and A-star algorithms, can optimize promotion 

strategies. This GIS can display MSMEs mapping according to micro, small, and medium category. It states 

based on the classification results from the RF algorithm with an accuracy of 99.6%. Additionally, it features 

a dashboard to serve as a reference for stakeholders in making more specific policies for MSMEs 

development. Furthermore, it provides information to the public about MSMEs profiles and opens up broader 

opportunities in introducing the existing MSMEs and serving as a window for potential investors to 

understand the MSMEs market structure and emerging business types. The A-star algorithm enhances 

accessibility, saving the time, efficient, and effortless in locating MSMEs, thus improving service to 

customers and potential investors. 

 

 

ACKNOWLEDGMENTS  

The authors acknowledge gratitude to the Ministry of Education, Culture, Research, and Technology 

(Kemendikbud-Ristek DIKTI) for providing financial support for this research, as stated in the Decree 

Number: 0459/E5/PG.02.00/2024. This financial support has been important in facilitating the research 

process, including data collection, analysis, reporting, and outcomes. The author also thanks the Darmajaya 

Institute of Informatics and Business, especially the Faculty of Computer Science, for their continuous 

support and encouragement throughout this study. 

 

 

FUNDING INFORMATION  

This research was financially supported by the Ministry of Education, Culture, Research, and 

Technology of the Republic of Indonesia (Kemendikbud-Ristek DIKTI) under Decree Number 

0459/E5/PG.02.00/2024. 

 



                ISSN: 1693-6930 

TELKOMNIKA Telecommun Comput El Control, Vol. 24, No. 5, October 2026: 1526-1534 

1532 

AUTHOR CONTRIBUTIONS STATEMENT  

This journal uses the Contributor Roles Taxonomy (CRediT) to recognize individual author 

contributions, reduce authorship disputes, and facilitate collaboration.  

 

Name of Author C M So Va Fo I R D O E Vi Su P Fu 

Sulyono ✓ ✓ ✓ ✓  ✓  ✓ ✓   ✓ ✓  

Suci Mutiara ✓   ✓  ✓    ✓    ✓ 

Agus Rahardi ✓    ✓  ✓   ✓    ✓ 

Sri Lestari ✓ ✓  ✓    ✓ ✓ ✓     

Yulmaini  ✓   ✓ ✓  ✓ ✓   ✓   

Ruki Rizal Nul Fikri  ✓ ✓   ✓ ✓   ✓ ✓    

Ali Syarifuddin  ✓ ✓    ✓   ✓ ✓    

 

C :  Conceptualization 

M :  Methodology 

So :  Software 

Va :  Validation 

Fo :  Formal analysis 

I :  Investigation 

R :  Resources 

D : Data Curation 

O : Writing - Original Draft 

E : Writing - Review & Editing 

Vi :  Visualization 

Su :  Supervision 

P :  Project administration 

Fu :  Funding acquisition 

 

 

 

CONFLICT OF INTEREST STATEMENT  

Authors state no conflict of interest. 

 

 

DATA AVAILABILITY 

The data supporting the findings of this study are available from the Department of Cooperatives 

and SMEs of Pesawaran Regency. 

 

 

REFERENCES 
[1] S. Hayati and H. Fatarib, “The Role of Small and Medium Micro Enterprises (MSMEs) in Economic Development in Bandar 

Lampung,” International Journal of Environmental, Sustainability and Social Science, vol. 3, no. 3, pp. 571–576, Nov. 2022, doi: 

10.38142/ijesss.v3i3.247. 
[2] I. M. Hasibuan, R. Erianto, and S. Sugianto, “Contribution of The Micro, Small and Medium Enterprises (UMKM) Sector to The 

Indonesian Economy,” Proceeding International Seminar on Islamic Studies, vol. 5, no. 1, 2024. 

[3] Y. F. Ilahi, M. Abidin, V. M. Ekowati, and C. I. Lesmana, “The Role of Micro, Small and Medium Enterprises (MSMEs) in 
Alleviating Poverty Caused by Unemployment,” Jurnal Ekonomi Pembangunan, vol. 21, no. 02, pp. 98–114, Dec. 2023, doi: 

10.22219/jep.v21i02.27331. 

[4] Y. M. Hartarini, “Enhancing Marketing Performance In MSMES: Empirical Research From Semarang, Central Java, Indonesia,” 
Management Analysis Journal, vol. 12, no. 3, pp. 385–394, Nov. 2023, doi: 10.15294/maj.v12i3.72739. 

[5] S. Kajalo and A. Lindblom, “Market orientation, entrepreneurial orientation and business performance among small retailers,” 

International Journal of Retail and Distribution Management, vol. 43, no. 7, pp. 580–596, Jul. 2015, doi: 10.1108/IJRDM-04-
2014-0044. 

[6] K. Kurowksa, R. Marks-Bielska, S. Bielski, A. Aleknavičius, and C. Kowalczyk, “Geographic information systems and the 
sustainable development of rural areas,” Land, vol. 10, no. 1, p. 6, Dec. 2020, doi: 10.3390/land10010006. 

[7] V. Prakash and D. Tiwari, “Role of geospatial technology in urban planning to achieve sustainable development,” International 

Journal of Creative Research Thoughts (IJCRT), vol. 11, no. 11, 2023. [Online]. Available: 

https://www.ijcrt.org/papers/IJCRT2311318.pdf 

[8] D. Hardiyanto, M. Sholeh, and R. Y. Rachmawati, “Optimization of information technology utilization based on geography 

information system as a marketing media for micro, small, and medium enterprises to improve competitiveness in Bantul 
Regency, Indonesia,” in IOP Conference Series: Materials Science and Engineering, vol. 807, no. 1, p. 012010, Mar. 2020, doi: 

10.1088/1757-899x/807/1/012010. 

[9] A. Ptak-Chmielewska and A. Chłoń-Domińczak, “Spatial conditions supporting sustainable development of enterprises on local 
level,” Sustainability, vol. 13, no. 4, p. 2292, Feb. 2021, doi: 10.3390/su13042292. 

[10] N. F. A. M. Lehan and K. H. Kamarudin, “Geospatial Approach for MSMEs Business Continuity Plan in Post Pandemic Era in 

Malaysia,” in IOP Conference Series: Earth and Environmental Science, vol. 1264, no. 1, p. 012001, Nov. 2023, doi: 
10.1088/1755-1315/1264/1/012001. 

[11] M. F. F. Mu’tamar, M. Ulya, B. Burhan, and F. Kurniawan, “Social Media Marketing and Sustainability of Small and Medium 

Enterprises (SMEs) During COVID-19 Pandemic: Case Study of Gucheez, Central Java, Indonesia,” Agriekonomika Jurnal Sosial 
Ekonomi dan Pertanian, vol. 12, no. 1, pp. 95–102, May 2023, doi: 10.21107/agriekonomika.v12i1.16524. 

[12] S. Kumar, U. Goel, P. Joshi, and A. Johri, “Factors affecting Information & Communication Technology (ICT) adoption among 

MSMEs,” Journal of Open Innovation: Technology, Market, and Complexity, vol. 10, no. 1, Mar. 2024, doi: 
10.1016/j.joitmc.2023.100205. 

[13] S. Lestari, Yulmaini, Aswin, Sylvia, Y. A. Pratama, and Sulyono, “Implementation of the C4.5 algorithm for micro, small, and 

medium enterprises classification,” International Journal of Electrical and Computer Engineering, vol. 12, no. 6, pp. 6707–6715, 

Dec. 2022, doi: 10.11591/ijece.v12i6.pp6707-6715. 



TELKOMNIKA Telecommun Comput El Control   

 

Optimization of MSMEs promotion strategy using GIS with random forest algorithm and A-star … (Sulyono) 

1533 

[14] M. Mojsilović, R. Cvejić, S. Pepić, D. Karabašević, M. Saračević, and D. Stanujkić, “Statistical evaluation of the achievements of 
professional students by combination of the random forest algorithm and the ANFIS method,” Heliyon, vol. 9, no. 11, Nov. 2023, 

doi: 10.1016/j.heliyon.2023.e21768. 

[15] Q. Du and J. Zhai, “Application of artificial intelligence Sensors based on random forest algorithm in financial recognition 
models,” Measurement: Sensors, vol. 33, p. 101245, Jun. 2024, doi: 10.1016/j.measen.2024.101245. 

[16] T. Yan, R. Xu, S. H. Sun, Z. K. Hou, and J. Y. Feng, “A real-time intelligent lithology identification method based on a dynamic 

felling strategy weighted random forest algorithm,” Petroleum Science, vol. 21, no. 2, pp. 1135–1148, Apr. 2024, doi: 
10.1016/j.petsci.2023.09.011. 

[17] M. Schonlau and R. Y. Zou, “The random forest algorithm for statistical learning,” The Stata Journal: Promoting 

communications on statistics and Stata, vol. 20, no. 1, pp. 3–29, Mar. 2020, doi: 10.1177/1536867x20909688. 
[18] Y. Xing, Q. Liu, R. Hu, H. Gu, R. Taherdangkoo, and T. Ptak, “Global sensitivity analysis of water level response to harmonic 

aquifer disturbances through a Monte-Carlo based surrogate model with random forest algorithm,” Journal of Hydrology, vol. 

641, p. 131775, Sep. 2024, doi: 10.1016/j.jhydrol.2024.131775. 
[19] M. Chen et al., “Lipidomics combined with random forest machine learning algorithms to reveal freshness markers for duck eggs 

during storage in different rearing systems,” Poultry Science, vol. 103, no. 11, p. 104201, Nov. 2024, doi: 

10.1016/j.psj.2024.104201. 
[20] R. A. Disha and S. Waheed, “Performance analysis of machine learning models for intrusion detection system using Gini 

Impurity-based Weighted Random Forest (GIWRF) feature selection technique,” Cybersecurity, vol. 5, no. 1, Jan. 2022, doi: 

10.1186/s42400-021-00103-8. 
[21] F. H. F. Leite et al., “Surgical planning of horizontal strabismus using multiple output regression tree,” Computers in Biology and 

Medicine, vol. 134, p. 104493, Jul. 2021, doi: 10.1016/j.compbiomed.2021.104493. 

[22] T. H. Wu, P. Y. Chen, C. C. Chen, M. J. Chung, Z. K. Ye, and M. H. Li, “Classification and Regression Tree (CART)-based 
estimation of soil water content based on meteorological inputs and explorations of hydrodynamics behind,” Agricultural Water 

Management, vol. 299, p. 108869, Jun. 2024, doi: 10.1016/j.agwat.2024.108869. 

[23] E. Auh et al., “Unloading sequence planning for autonomous robotic container-unloading system using A-star search algorithm,” 
Engineering Science and Technology, an International Journal, vol. 50, p. 101610, Feb. 2024, doi: 10.1016/j.jestch.2023.101610. 

[24] T. Wang, G. Wang, X. WEI, and Y. LI, “A star identification algorithm for rolling shutter exposure based on Hough transform,” 

Chinese Journal of Aeronautics, vol. 37, no. 6, pp. 319–330, Jun. 2024, doi: 10.1016/j.cja.2023.12.032. 
[25] O. O. Martins, A. A. Adekunle, O. M. Olaniyan, and B. O. Bolaji, “An Improved multi-objective a-star algorithm for path 

planning in a large workspace: Design, Implementation, and Evaluation,” Scientific African, vol. 15, p. e01068, Mar. 2022, doi: 

10.1016/j.sciaf.2021.e01068. 
[26] M. H. P. Yudha, S. Supian, and H. Napitupulu, “Optimalization Route to Tourism Places in West Java Using A-STAR 

Algorithm,” CAUCHY: Jurnal Matematika Murni dan Aplikasi, vol. 7, no. 3, pp. 464–473, Oct. 2022, doi: 

10.18860/ca.v7i3.17032. 
 

 

BIOGRAPHIES OF AUTHORS 

 

 

Sulyono     graduated in the Informatics Engineering Study Program, Faculty of 

Computer Science, Darmajaya Institute of Informatics and Business in 2007, graduated 

Master’s program in Informatics Engineering with a specialization in Software Engineering, 

Darmajaya Institute of Informatics and Business in 2015. Became a programmer since sitting 

on the lecture bench, the application product has been widely used by users. Currently, he is a 

permanent lecturer in the Informatics Engineering Study Program, Faculty of Computer 

Science, Darmajaya Institute of Informatics and Business, Bandar Lampung City, Lampung 

Province. Capable of programming-based courses from the first semester to the final semester. 

Has attended several pieces of training that are appropriate in the field of teaching, especially 

programming. He can be contacted at email: sulyono@darmajaya.ac.id. 

  

 

Suci Mutiara     Graduated in the Informatics Engineering Study Program, Faculty 

of Computer Science, Darmajaya Institute of Informatics and Business in 2016, graduated 

Master’s program in Informatics Engineering with a specialization in Decision Support 

Systems, Darmajaya Institute of Informatics and Business in 2018. Her research interests 

include software development, decision support systems, and fuzzy logic applications. She is 

involved in several research projects focusing on web-based systems, mobile applications, and 

the integration of information technology for community development. She can be contacted at 

email: sucimutiara@darmajaya.ac.id. 

  

https://orcid.org/0000-0003-1437-425X
https://scholar.google.com/citations?user=HIp0HC4AAAAJ&hl=id&oi=ao
https://orcid.org/0000-0001-7270-3272
https://scholar.google.com/citations?user=gg69TXQAAAAJ&hl=id
https://www.webofscience.com/wos/author/record/GVU-2853-2022


                ISSN: 1693-6930 

TELKOMNIKA Telecommun Comput El Control, Vol. 24, No. 5, October 2026: 1526-1534 

1534 

 

Agus Rahardi     lecturer in the Information Systems Study Program at the 

Darmajaya Institute of Informatics and Business, he has a strong interest in software 

development, data science, and information systems. Since beginning his career as a lecturer in 

September 2008, he has been committed to continuously developing his technical skills and 

contributing to the tridharma of higher education, namely teaching, research, and community 

service. He is currently pursuing a Doctoral degree at the University of Lampung, focusing on 

the MIPA Study Program to obtain a Doctorate in Computer Science. As a lecturer, he has 

been involved in various projects that support the development of information systems and 

digital transformation in various sectors. He always strives to give his best, both in teaching 

and in conducting research in the field of information technology. He can be contacted at 

email: agus.rahardi@darmajaya.ac.id. 

  

 

Sri Lestari     obtained her Doctorate (Dr) from the Electrical Engineering Doctor 

Program, Universitas Gadjah Mada, Yogyakarta, Indonesia in 2019. She is a lecturer in the 

Department of Computer Science, Darmajaya Institute of Informatics and Business, Bandar 

Lampung, Indonesia. Her research interests include artificial intelligence, recommendation 

system, collaborative filtering, data mining, decision support systems, and software 

engineering. Her representative published articles listed as follows: “Imputation missing value 

to overcome sparsity problems in the recommendation system” (Jurnal Rekayasa Sistem dan 

Teknologi Informasi (RESTI), Vol 7 No. 1, 2023). “Implementation of the C4.5 algorithm for 

micro, small, and medium enterprises classification” (International Journal of Electrical and 

Computer Engineering (IJECE), Vol 12 No. 6, 2022). “The improvement of personal service 

in the MSMEs marketplace using a rank-based collaborative filtering approach” (International 

Conference on Electrical and Information Technology (IEIT), Politeknik Negeri Malang, 

2022). “PoratRank to improve performance recommendation system” (Lecture Notes in 

Electrical Engineering, Springer 2021), Decision support system for service quality using 

SMART and fuzzy ServQual methods” (JUITA: Jurnal Informatika, 2021). She can be 

contacted at email: srilestari@darmajaya.ac.id. 

  

 

Yulmaini     obtained her Master’s degree from the Postgraduate Program, at 

Universitas Gadjah Mada, Yogyakarta, Indonesia in 2011. She is a lecturer in the Department 

of Computer Science, Darmajaya Institute of Informatics and Business, Bandar Lampung, 

Indonesia. Her research interests include artificial intelligence, decision support systems, and 

software engineering. Her representative published articles lists as follows: “Application of 

Tsukamoto’s fuzzy inference system in determination of concentration for students’ thesis 

topics” (Journal of Critical Reviews, 2019), “Formulating a higher education competitiveness 

model” (Journal of Talent Development and Excellence, 2020), “Competitiveness universities 

strategy development based on the research and information technology” (Journal of 

Engineering and Technology Management, 2020). She can be contacted at email: 

yulmaini@darmajaya.ac.id. 

  

 

Ruki Rizal Nul Fikri     graduated in the Informatics Engineering Study Program, 

Faculty of Computer Science, Darmajaya Institute of Informatics and Business in 2012, 

graduate Master’s program in Informatics Engineering with a specialization in Software 

Engineering, Darmajaya Institute of Informatics and Business in 2015. He developed 

programming skills during university and has created applications widely used by users. He is 

currently a permanent lecturer in Informatics and Business in Bandar Lampung, with 

experience teaching programming courses from basic to advanced levels and participating in 

relevant programming and software development training. He can be contacted at email: 

rukirizal@darmajaya.ac.id. 

  

 

Ali Syarifuddin     is an active student in the Informatics Engineering Study 

Program, Darmajaya College. He has a strong interest in software development, data science, 

and information systems. During his studies, he has strived to develop the technical and 

analytical skills needed to contribute to software development that is relevant to the 

development of the IT industry. He also studied in 2016-2019, SMP YBL 2019-2022, SMK 

Budi Karya Natar 2022-2024, IIB Darmajaya University, (active student). He has created a 

library information system project (major assignment) using java, mysql, css, php 

programming and sales applications (class project) which acts as a frontend and backend 

Developer. He can be contacted at email: alisyarifuddin155@gmail.com. 

 

https://orcid.org/0009-0000-1569-5923
https://scholar.google.co.id/citations?user=JGGjENgAAAAJ
https://www.webofscience.com/wos/author/record/LFV-4801-2024
https://orcid.org/0000-0002-7914-9291
https://scholar.google.com/citations?user=sywoLlkAAAAJ&hl=id&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=57203755963
https://www.webofscience.com/wos/author/record/2176260
https://orcid.org/0000-0002-0881-336X
https://scholar.google.com/citations?user=b-D_w0IAAAAJ&hl=id&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=57204195745
https://orcid.org/0000-0001-7441-911X
https://scholar.google.co.id/citations?user=zJjTjEoAAAAJ&hl=id
https://www.webofscience.com/wos/author/record/KGL-9503-2024
https://orcid.org/0009-0004-1085-4349
https://scholar.google.com/citations?hl=id&user=uQrANtgAAAAJ
https://www.webofscience.com/wos/author/record/LFU-8778-2024

