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Abstract    Article Info 

This article investigates research and publications related to Islamic 

astronomy, with a focus on Indonesia—the country with the largest Muslim 

population globally. The study examines scholarly works from Google 

Scholar over the past nine years (2015-2024), using filters for ―astronomi 

islam‖ and ―Islamic astronomy‖ using Publish or Perish application. The most 

frequently researched topics include the Islamic calendar, the new moon, and 

the Qibla. Surprisingly, despite the growth of Islamic astronomy in Indonesia, 

the number of studies on these topics has not increased substantially. To 

advance research, consider exploring automation and robotic systems, 

creating DIY tools, and leveraging image processing technology, machine 

learning, and deep learning. 
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A. Introduction 

  Astronomy, often regarded as the oldest scientific discipline, predates Islam. However, 

due to its significance in understanding crucial aspects of the Islamic faith, research in the 

field of Islamic astronomy becomes essential. Although the Arabic term ‗falak‘ (لك ف  (ال

refers to the science of astronomy, it is closely associated with Islam as a religion. 

  In this study the realm of Islamic astronomy research and publications will be limited as it 

pertains to calendars, holidays, Qibla, prayer times, and eclipses. Indonesia, with the world‘s 

largest Muslim population, plays a crucial role in advancing global Islamic astronomy. This 

significance is underscored by the abundance of publications on Islamic astronomy, primarily 

originating from Indonesia[1]. However, when considering the overall volume of publications 

from Islamic and Muslim-majority countries, Turkey (Türkiye) and Iran lead the way[2]. 

Staying informed about the latest developments in Islamic astronomy research and 

publications in Indonesia is essential for devout worship, deepening our appreciation of 

Allah‘s greatness through scientific exploration, and conducting further research, particularly 

on topics relevant to Indonesia. 
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  Research and publications related to Islamic astronomy in Indonesia can be explored 

using bibliometric analysis[3]. This method involves analyzing publications such as books, 

journal articles, and internet pages. By employing bibliometric analysis, researchers can access 

the latest developments in a specific topic (state of the art), identify crucial information, 

explore research influences (including sources, authors, and topics), and discover new research 

opportunities. 

  Bibliometric analysis has been applied to various subjects. In the realm of Islamic 

astronomy, several studies have employed this method. For instance, research has explored 

publications from Islamic and Muslim-majority countries using the Scopus database from 

1991 to 2023[2]. Additionally, the history of Islamic education has been analyzed from 1980 

to 2023 using Scopus and R[1]. Furthermore, investigations into the intersection of ―Science‖ 

and ―Islam‖ were conducted from 1991 to 2013 using the Web of Science database and VOS 

Viewer[4]. Surprisingly, despite the country‘s technological advancements, there has been no 

comprehensive analysis of research and publications on Islamic astronomy in Indonesia. 

Addressing this gap is crucial for advancing knowledge in this field. 

 

A. Methods 

In this study, the Publish or Perish[5] tool was employed to conduct bibliometric 

research on Islamic astronomy publications authored by Indonesian scholars. The research 

focused on articles published in both Indonesian and English and indexed on Google 

Scholar[6]. By using keywords such as ‗astronomi islam‘ and ‗Islamic astronomy,‘ the study 

aimed to explore relevant literature. Additionally, the application allowed researchers to 

narrow down results based on metadata, including article titles, keywords, authors, and journal 

names, using journal indexing sources like Google Scholar and Scopus. The collected 

publications were then analyzed, with titles and keywords sorted based on their frequency of 

occurrence.‖ 

 

B. Results and Discussion 

Over the past nine years, research related to ‗Islamic astronomy‘ has prominently 

focused on several areas, including the new moon, Qibla, and prayer times. Analyzing 9,417 

words extracted from 993 publication titles related to Islamic astronomy in Indonesia, we 

discovered interesting patterns. Specifically, 101 publications featured the term ‗calendar,‘, 41 
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mentioned ‗hilal‘, ‗sabit‘, or ‗crescent‘, and 23 included words like ‗dawn‘ or ‗shubuh‘, also 

‗subuh‘. Surprisingly, ‗Qibla‘ (and its variations: ‗kiblat‘ or ‗qiblat‘) appeared in only 11 titles, 

while the broader term ‗direction‘ appeared in 52 titles. This trend poses both an unsurprising 

observation and a challenge for Islamic educational and research institutions: expanding the 

definition of Islamic astronomy. 

During this period (2015-2024), several other topics received significant attention. 

These included variants of ‗fiqh‘ (Islamic jurisprudence) in 29 publications, discussions about 

centuries[7] (16), observatories (8), fajr (8), and Islamic education (5). Notably, the 

Abbasids[8] (29) frequently surfaced in these discussions due to the intriguing history of 

Islamic astronomy during their era. Additionally, the topic of accuracy (14) emerged 

frequently, emphasizing the importance of precise timing for prayer calculations. Overall, all 

research in this field aligns with interpretations of the Quran (45). Among the various 

discussion topics, the calendar, followed by the new moon and the Qibla, consistently stood 

out as the most frequently addressed subjects. 

 

Figure 1. Research and Publications on Islamic Astronomy in Indonesia (number of 

titles) (2015-2023) 

Since its peak in 2019 (as depicted in Figure 1), there has been a decline in 

publications related to Islamic astronomy in Indonesia. Al Husaeni and Al Husaeni[4] 

previously noted a decrease in Scopus publications on Islamic and scientific topics.  Despite 

an increase in specialized journals and conferences dedicated to Islamic astronomy (such as 

‗Al-Hilal: Journal of Islamic Astronomy‘ [9], published twice a year since 2019, and ‗Al-
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Hisab: Journal of Islamic Astronomy‘ [10]  published quarterly since 2023), as well as the 

establishment of observatories at Islamic universities, the overall trend remains downward. 

The decline may be linked to a shift in research focus away from this field as observatories 

mature, even though Islamic astronomy was previously a prominent topic during their early 

years. Additionally, the absence of publication in journals indexed by Google Scholar or 

Scopus may contribute to this decline. 

Topic analysis reveals emerging trends that can inform future Islamic astronomy 

research. Notably, increased automation is a key development, including the use of robotic 

telescopes for automatic hilal[11] and dawn[12] observations. Previously, such observations 

were limited to researchers from the Bosscha Observatory[13] with their long astronomical 

research history. 

The use of software or applications to enhance worship through astronomical 

information has become commonplace, thanks to widespread computer and mobile phone 

ownership. Notable software includes Stellarium[14] and Google Earth[15], while specific 

applications like Qibla Finder[16] and the Quran Application from the Ministry of Religion 

(Qur‘an Kemenag[17], [18]) are also frequently used. 

Another notable trend in the field is DIY (do-it-yourself) instruments due to the 

increasing use of accessible and affordable electronic modules. Technological advancements, 

such as the emergence of Arduino (used in telescopic focus control systems[19]) and 

Raspberry Pi (in dawn observations[20]), have empowered astronomers and practitioners to 

create their own tools. This shift is particularly significant because many imported tools and 

instruments tend to be expensive. 

Since 2015, the adoption of virtual reality (VR)[21] and augmented reality (AR)[22], 

[23] as additional educational tools has gained popularity. These technologies can significantly 

enhance planetarium experiences, aiding in training for observing the new moon, determining 

the Qibla direction[21], and expanding knowledge of other astronomical sciences[22][24]. 

Another application of technology in the field of Islamic astronomy involves image 

processing, particularly for observing the new moon. Researchers like Damanhuri et al.[25] 

and Utama et al.[26] have explored this area. Additionally, machine learning, especially deep 

learning, has gained prominence across various domains. Although deep learning was initiated 

in the 1960s, its widespread adoption only began around the end of 2022. While there are 

limited publications on Indonesian Islamic astronomy that specifically utilize deep 
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learning[27], machine learning and image processing techniques have been employed for tasks 

such as observing the crescent moon[28] and determining prayer times based on sky 

brightness data[29]. 

Conclusion 

Based on a bibliometric study covering the period from 2015 to 2024, the author found 

that research and publications related to Islamic astronomy in Indonesia did not consistently 

increase each year, despite the overall development of Islamic astronomy in the country. 

Notably, scholars frequently explored topics related to the calendar, followed by investigations 

into the new moon and the Qibla. Additionally, potential research avenues within this field 

include DIY instrument creation and the application of technologies like robotics, virtual 

reality, and machine learning, including deep learning. 

 

References 

[1] K. Amin, Z. Ni‘mah, and A. Susanto, ‗Bibliometric Analysis: Development of Scientific 

Publications on ―Islamic Education‖ Based on Titles in the Scopus Database 1980-

2023‘, Maharot J. Islam. Educ., vol. 7, no. 1, Art. no. 1, Jun. 2023, doi: 

10.28944/maharot.v7i1.1078. 

[2] R. Sarwar and S.-U. Hassan, ‗A bibliometric assessment of scientific productivity and 

international collaboration of the Islamic World in science and technology (S&T) areas‘, 

Scientometrics, vol. 105, no. 2, pp. 1059–1077, Nov. 2015, doi: 10.1007/s11192-015-

1718-z. 

[3] O. J. de Oliveira et al., ‗Bibliometric Method for Mapping the State-of-the-Art and 

Identifying Research Gaps and Trends in Literature: An Essential Instrument to Support 

the Development of Scientific Projects‘, in Scientometrics Recent Advances, 

IntechOpen, 2019. doi: 10.5772/intechopen.85856. 

[4] D. F. A. Husaeni and D. N. A. Husaeni, ‗Computational Bibliometric Analysis of 

Research on Science and Islam with VOSviewer: Scopus Database in 2012 to 2022‘, 

ASEAN J. Relig. Educ. Soc., vol. 1, no. 1, Art. no. 1, 2022. 

[5] A. W. K. Harzing, ‗Publish or Perish‘. 2007. [Online]. Available: 

https://harzing.com/resources/publish-or-perish 

[6] A.-W. K. Harzing and R. van der Wal, ‗Google Scholar as a new source for citation 

analysis‘, Ethics Sci. Environ. Polit., vol. 8, no. 1, pp. 61–73, Jun. 2008, doi: 

10.3354/esep00076. 

[7] I. U. Zahroya and M. R. Syarif, ‗Kodifikasi Historis Ilmu Falak pada Abad 

Pertengahan‘, ELFALAKY J. Ilmu Falak, vol. 5, no. 2, Art. no. 2, Dec. 2021, doi: 

10.24252/ifk.v5i2.31337. 

[8] A. Habibie and A. K. Soleh, ‗Factors in The Development of Thinking in The Abbasid 

Dynasty‘, Hunafa J. Stud. Islam., vol. 20, no. 2, pp. 273–288, 2023, doi: 

https://doi.org/10.24239/jsi.v20i2.713.273-288. 

[9] ‗Al-Hilal: Journal of Islamic Astronomy‘. Accessed: Jun. 14, 2024. [Online]. Available: 

https://journal.walisongo.ac.id/index.php/al-hilal 



AL-MARSHAD: JURNAL ASTRONOMI ISLAM DAN ILMU-ILMU BERKAITAN 
ISSN 2442-5729 (print) || ISSN 2598-2559 (online) 

http://jurnal.umsu.ac.id/index.php/almarshad 

DOI: https://doi.org/10.30596/jam.v10i1.19840 || Vol. 10, No. 1 Juni 2024 

 

 

55  

[10] ‗Al-Hisab: Journal of Islamic Astronomy‘. Accessed: Jun. 14, 2024. [Online]. Available: 

https://jurnal.umsu.ac.id/index.php/alhisab 

[11] M. D. Firdaus, H. Putraga, A. J. R. Butar-Butar, and M. Hidayat, ‗Effectiveness Test of 

iOptron Cube-G Telescope for Hilal Observation‘, AL - AFAQ J. Ilmu Falak Dan 

Astron., vol. 4, no. 2, Art. no. 2, Dec. 2022, doi: 10.20414/afaq.v4i2.5341. 

[12] M. Basthoni, ‗A Prototype of True Dawn Observation Automation System‘, J. Sains 

Dirgant., vol. 18, no. 1, Art. no. 1, Jan. 2021, doi: 10.30536/j.jsd.2020.v18.a3475. 

[13] D. Herdiwijaya, M. Djamal, and H. Gunawan, ‗Design of Mobile and Robotic Observing 

System with Special Telescope Baffle for Searching Young Lunar Crescent‘, J. Otomasi 

Kontrol Dan Instrumentasi, vol. 4, no. 1, pp. 1–7, 2012. 

[14] S. Sayehu and A. Aspandi, ‗Fiqh and Astronomical Rashdul Qibla; Determining the 

Direction of the Qibla by Using a Stellarium‘, Al-Marshad J. Astron. Islam Dan Ilmu-

Ilmu Berkaitan, vol. 9, no. 1, Art. no. 1, Jun. 2023, doi: 10.30596/jam.v9i1.14554. 

[15] T. Saksono, M. A. Fulazzaky, and Z. Sari, ‗Geodetic analysis of disputed accurate qibla 

direction‘, J. Appl. Geod., vol. 12, no. 2, pp. 129–138, Apr. 2018, doi: 10.1515/jag-2017-

0036. 

[16] N. Indriani, M. Maskufa, and R. B. Rifaldi, ‗‘Tingkat Akurasi Arah Kiblat Masjid di 

Wilayah Kecamatan Ciputat Timur dengan Aplikasi Qibla Finder‘, Muqarin Rev. J. Ilmu 

Perbandingan Mazhab, vol. 1, no. 2, Art. no. 2, Oct. 2023, Accessed: Jan. 29, 2024. 

[Online]. Available: https://psikologi.uinjkt.ac.id/index.php/clr/article/view/35260 

[17] S. O. Sriani and L. Ukhti, ‗Uji Akurasi Arah Kiblat Menggunakan Fitur Kompas Kiblat 

Pada Aplikasi Quran Kemenag Versi 2.1.4‘, Astroislamica J. Islam. Astron., vol. 1, no. 

2, Art. no. 2, Dec. 2022, doi: 10.47766/astroislamica.v1i2.951. 

[18] ‗Qur‘an Kemenag - Apps on Google Play‘. Accessed: Jan. 29, 2024. [Online]. Available: 

https://play.google.com/store/apps/details?id=com.quran.kemenag&hl=en 

[19] A. P. Subiyanto, M. T. Asy‘ari, and C. A. Hapsoro, ‗Focus Control System of a 

Celestron 2000 Telescope Based on Arduino for Remote Observations in Astronomy 

Laboratory Department of Physics Universitas Negeri Malang‘, J. Phys. Conf. Ser., vol. 

2377, no. 1, p. 012034, Nov. 2022, doi: 10.1088/1742-6596/2377/1/012034. 

[20] H. Putraga, A. J. Rakhmadi, M. Hidayat, and M. D. Firdaus, ‗The Determination of 

Dawn Time in Medan using SQM with Raspberry Pi Based‘, Proceeding Int. Semin. 

Islam. Stud., no. 0, Art. no. 0, Mar. 2023. 

[21] L. Freina and M. Ott, ‗A Literature Review on Immersive Virtual Reality in Education: 

State of The Art and Perspectives‘, presented at the The international scientific 

conference elearning and software for education, Jan. 2015, p. 133. doi: 10.12753/2066-

026X-15-020. 

[22] R. Ariefka, R. N. Fauziah, and A. Saputri, ‗Augmented Reality in Solar System Learning 

at Primary School Level in Indonesia: A systematic literature review‘, Al-Marshad J. 

Astron. Islam Dan Ilmu-Ilmu Berkaitan, vol. 9, no. 2, Art. no. 2, Dec. 2023, doi: 

10.30596/jam.v9i2.16504. 

[23] A. P. Sari, ‗Pembuatan Aplikasi Penunjuk Arah Kiblat Berbasis Augmented Reality‘, 

diploma, Politeknik Negeri Media Kreatif, 2022. Accessed: Jan. 29, 2024. [Online]. 

Available: http://repository.polimedia.ac.id/id/eprint/3186/ 

[24] A. D. Mulyadi, ‗The Science of Falak on Virtual Reality‘, Al-Hilal J. Islam. Astron., vol. 

2, no. 1, Art. no. 1, Apr. 2020, doi: 10.21580/al-hilal.2020.2.1.5718. 

[25] A. Damanhuri, S. Samun, and A. Solikin, ‗Multiview Implementation in Open CV-based 

Crescent Observation Application‘, Al-Marshad J. Astron. Islam Dan Ilmu-Ilmu 

Berkaitan, vol. 9, no. 2, Art. no. 2, Dec. 2023, doi: 10.30596/jam.v9i2.16201. 



AL-MARSHAD: JURNAL ASTRONOMI ISLAM DAN ILMU-ILMU BERKAITAN 
ISSN 2442-5729 (print) || ISSN 2598-2559 (online) 

http://jurnal.umsu.ac.id/index.php/almarshad 

DOI: https://doi.org/10.30596/jam.v10i1.19840 || Vol. 10, No. 1 Juni 2024 

 

 

56  

[26] J. A. Utama et al., ‗Young lunar crescent detection based on video data with computer 

vision techniques‘, Astron. Comput., vol. 44, p. 100731, Jul. 2023, doi: 

10.1016/j.ascom.2023.100731. 

[27] R. Muztaba, H. L. Malasan, and M. Djamal, ‗Deep learning for crescent detection and 

recognition: Implementation of Mask R-CNN to the observational Lunar dataset 

collected with the Robotic Lunar Telescope System‘, Astron. Comput., vol. 45, p. 

100757, Oct. 2023, doi: 10.1016/j.ascom.2023.100757. 

[28] R. Muztaba, H.L. Malasan, and M. Djamal, ‗A Self-Construction of Automatic Crescent 

Detection with Using Haar – Cascade Classifier and Support Vector Machine‘. SSRN, 

2022. doi: dx.doi.org/10.2139/ssrn.4290813. 

[29] M. Rezky, R. Priyatikanto, A. G. Admiranto, and E. Soegiartini, ‗Pattern recognition as 

tools for understanding night sky brightness variabilities‘, J. Phys. Conf. Ser., vol. 1231, 

no. 1, p. 012001, May 2019, doi: 10.1088/1742-6596/1231/1/012001. 
 

 

 


