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ABSTRACT 
 

 Al-Khawarizmi Complex which began full operation in 2006 is among the most modern one-stop centre 
for astronomical activities in Malaysia. The construction is intended to encourage the development of astronomy 
through research, education and astro-tourism in the Malaysian community. The issue is whether the 
construction of this complex complied with the criteria for a friendly research and education observatory in 
several key aspects, including compliance with Islamic requirements in the construction of an observatory. This 
paper will discuss in detail the features of Al-Khawarizmi Complex and a few key criteria which meet the 
requirements of an Islamic observatory in several studies which have been conducted. In an overview, new 
criteria are expected to serve as a guide in the development of an observatory, which is the gift of various fields 
of science and its construction is parallel with the survival of Islam and the science of astronomy itself. The 
findings of this study will guide the construction of the other Islamic observatories in Malaysia. 
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Introduction 

 
The success and triumph of the Muslims in the field of astronomy started to bloom and became more 

outstanding during the golden age of Islam between the 8th and 16th century. This century was excellently 
developing especially during the glorious years of the Umayyad and Abbasid Empires. During these glorious 
years, the importance and dedication given to the field of astronomy was huge and amazing. There was much 
effort put in by the leaders by inviting specialists and professors of astronomy. Thus, an observatory was built to 
be used as a place where their research can be more specific, structured and planned in this astronomical field.  
The first observatory built by Muslims was in the south of Tabriz, Maraghah by Nasr al-Din al-Tusi (1201-
1274) in 1259 (Zain, 1987). Then, the astronomical field continued growing rapidly in Samarkand which led to 
the construction of a modern observatory built by Ulugh Begh in the early 1420 and the legacy of the 
observatory remains still stands today. 

After highlighting the development and advancement of astronomy, it is also important to know that the 
significant contribution of research centers such as the astronomy observatory has a great impact in our country, 
Malaysia. In Malaysia, the construction of an observatory started in Penang which was originally known as the 
Islamic Astronomy Center. Then, it was given a new name in 1988 as Sheikh Tahir Astronomy Center (Ilyas, 
2003). After that, the development and construction of the observatory as an astronomical research center 
continues to receive serious attention by the government leading to the establishment of Al-Khwarizmi 
Astronomy Complex in Malacca. 

 
The Definition of Astronomy: 

 
The word ‘astronomy’ originates from the Greek word ‘astro’, which loosely translates as ‘of the stars’. 

According to Ghazali Darusalam (2001), the study of astronomy is defined as the study of the distribution, 
movement, and nature of the stars and the universe in general. Al-Farabi (1931) opined that astronomy is a study 
of the stars in their constellations that encompasses two areas of knowledge. The first concerns the observation 
and proof of a given phenomenon by virtue of the stars, while the second relates to a systematic scientific study 
of celestial bodies or objects from the aspect of shape, size, name, position and orbital path. Astronomy has in 
fact been practised for several ages by multiple civilizations and peoples such as the ancient Greeks, the Indians 
and the Persians. During that time, the study of astronomy was known as ‘knowledge of the stars’, whereby it 
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served two purposes. The first was to determine the movement of the stars so as to predict the seasons and wind 
flow. The second was to obtain deductions to reveal one’s destiny (astrology) (Nallino, 1911). 

However, the studies carried out by Islamic astronomers were not to predetermine a man’s destiny, but 
more of an answer to the call in the Quran in order to study the magnificence of Allah’s creations from the 
aspect of the secrets of the universe and their possible utility for mankind (Shuhadah, 2006). There are several 
verses in the Quran that discuss astronomy. Among them is the Quranic statement: ‘They ask you (O 
Muhammad) about the new moons. Say: These are signs to mark fixed periods of time for mankind and for the 
Pilgrimage.’ And also in the Quran: ‘It is He Who made the sun a shining thing and the moon as a light and 
measured out for it stages that you might know the number of years and the reckoning.’ And also mentioned in 
Quran: ‘(He is the) Cleaver of the daybreak. He has appointed the night for resting, and the sun and the moon 
for reckoning. Such is the measuring of the All-Mighty, the All-Knowing. It is He Who has set the stars for you, 
so that you may guide your course with their help through the darkness of the land and the sea. We have 
(indeed) explained in detail Our Ayat (proofs and evidences) for people who know.’ 

These abovementioned verses from the Quran clearly show that astronomy is one of many areas of 
knowledge to be found in Islam. The field of astronomy in Islam is not merely a tool to determine the direction 
of the Qiblah, or calculate the times for Solat and Eid; it is also a command from Allah to the ummah of Islam 
so as to strengthen their faith and Tauhid to Him (Darusalam, 2001). 

 
The Definition of Observatory (Balai Cerap): 

 
Observatories are generally related to research and the theoretical study of faraway objects, the spaces in 

between them, and the universe in general. The existence of the technology needed to build an observatory can 
be traced as far back as the eighth century (Arny and Schneider, 2010). At the time, the Islamic civilisation was 
the forerunner in observatory construction, the evolution of which would occur from time to time in that period. 

According to the Kamus Dewan, ‘balai’ means ‘house’ or ‘building’ built for a specific purpose, whereas 
‘cerap’ means ‘to observe’, i.e. the action or process of observation of a particular phenomenon, and to receive 
something in the heart with senses such as sight and hearing (Iskandar, 2000). The words ‘balai cerap’ are 
ultimately defined as a building replete with specific equipment to enable scientists to observe and predict 
weather phenomena, the state and position of the stars, etc. (Marni and Haron, 2008). 

Up to this day, the construction of observatories is ever on the rise the world over. As a result of the 
ingenious developments made by scientists through simple scientific need, efforts to build observatories are 
increasingly innovative and modern. The after affect is seen in the variety of latest observatories to be built, 
among them a robotic observatory, an airborne observatory, and an outer-space observatory.  

Robotic observatories can be remotely controlled via state-of-the-art computer systems. There is no need 
for manual labour to operate their telescopes. This in many ways makes observatory activities much easier 
(Genet and Hayes, 1989). Normally, these observatories are equipped with motorized systems, for example in 
the dome, the dome’s observation window, and the telescope. In addition, they are also outfitted with electronic 
apparatus designed to detect and identify anomalies in the environment outside the observatory. An 
Uninterruptible Power Supply (UPS) is used to provide power boosts, as and when they are required.     

Conversely, an airborne observatory is one that utilizes aircraft for its purpose. The aircraft is usually large 
in size, complete with a special telescopic system. There are numerous advantages to using airborne 
observatories, the main one being the ability to fly them to the location of an astronomical phenomenon. They 
can also reduce the effect of atmospheric refraction by measuring electromagnetic radiation such as infrared (a 
form of electromagnetic radiation with a wavelength longer than that of visible light and less than that of 
microwaves) (Susskind and Lindesay, 2005).   

Finally, outer-space observatories are used to study deep space by measuring electromagnetic radiation 
waves such as gamma rays (the form of electromagnetic radiation with short wavelengths but is high in energy, 
mostly a result of nuclear reactions that occur in outer-space mediums), X-Rays (the form of electromagnetic 
radiation that has the same form as visible light, infrared light, and radio waves), ultraviolet rays (the form of 
electromagnetic radiation with shorter wavelengths than that of visible light), and other forms of radiation that 
are undetectable due to absorption from the Earth’s atmosphere (Eckart, Schodel and Straubmeier 2005). They 
are also used to observe the planetary bodies, galaxies, black holes (which are caused by a strong gravitational 
collapse that absorbs light travelling through space) (Raine and Thomas, 2005), supernovas (the stellar 
explosion that can trigger the formation of new stars) (Marschall, 1989) and other celestial objects (Evans, 
2007).  

These observatories are launched into orbit with the help of rockets. The cost of constructing an outer-space 
observatory is estimated to be a thousand times costlier than a regular land-bound observatory (Dasch, 2002). 
The telescopic systems used in these observatories are also extremely advanced and use only the highest 
technology to operate. With such an observatory, astronomers can see with clarity the countless entities of outer 
space at distances unseen from earth (Hucht and Vaiana, 1978). However, there are a few weaknesses in outer-
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space observatories. Among them, ironically is the inability for them to operate without fully-automated 
operational systems. This makes maintenance a real difficulty as it has to be done without manual assistance. 
Aside from this, the size and construction of these observatories have to be limited, due to the fact that they have 
to be launched by rockets and the fact that they must be made from space-worthy materials (Dasch, 2002). 

 
Background of the Construction of Al-Khawarizmi Complex: 

  
Al-Khawarizmi Complex is a center of astronomy activities that provides opportunities and facilities to 

investigate and explore the secrets of the universe. In addition, construction is also intended to highlight and 
expand the field of astronomy in education. This complex construction costs nearly 2.5 million Ringgit Malaysia 
and it has undergone three phases of construction. The first phase started in 2002 with the construction of the 
observatory that is equipped with facilities for researchers and students to gain basic skills in astronomy. The 
second phase continued with the construction of a digital planetarium and a 3D multi-function space to improve 
educational facilities to the public. The Planetarium has started operating in early 2006. This Planetarium is also 
known as digital planetarium and 3D multi-function is indeed the first in Malaysia. In the third phase, 
construction of a robotic observatory and training and accommodation facilities started in November 2006 under 
the 9th Malaysian Plan (RMK-9). 

 
Building Site: 

 
The construction site selection of Al-Khawarizmi Complex was initiated by the Mufti where it was the 

original location of the new moon (Hilal) sighting observed every year. After a couple of points were agreed, the 
site eventually chosen for the construction of Al-Khawarizmi Complex is located at Kampung Balik Batu, 
Tanjung Bidara near to the area of Alor Gajah, Melaka. Located about 25 km from Malacca city, the 
observatory is located on the beach with a height of 38 meters above sea level and facing the Straits of Malacca. 
The position of the observatory complex is located at coordinates: Latitude: 02o 17' 39" N and Longitude: 102o 
05' 06" E. 

Touching on the vision and mission of the observatory, it has been determined by the administrator as 
follows: Vision – To become competent in the observatory and to uplift astronomy; and Mission – To Uphold   
astronomy through education, research and travel. Meanwhile, the objectives of the observatory are: i) To 
promote awareness of the importance of astronomy in the community which is centred on the Quran and 
Sunnah; ii) To generate and support efforts to encourage the development of astronomy; iii) To assist the 
development of astronomy through research on aspects of astronomy to be associated with Ibadah and daily life; 
and iv) To encourage the dissemination of astronomy to the community through tourism. 

 
Research and Educational Facilities: 

 
As a centre for astronomy, Al-Khawarizmi Complex has to meet the criteria for a research and education 

centre. This complex has been equipped with various facilities and infrastructure, from the building structure 
down to equipment facilities for research and educational purposes. For a researcher, such facilities are vital in 
ensuring that all research work can be done more effectively. 

 
Research Facilities: 

 
To meet these needs, the Al-Khawarizmi Complex is equipped with several facilities to conduct research 

such as design, a place for research and equipment. For example, a 5-meter diameter dome can be controlled 
using a motor and can be moved either clockwise or counter clockwise. In addition there is a robotic observatory 
equipped with a dome diameter of 7 meters and a main telescope Ritchey - Chretein 24 inch, f / 8 with  
altazimuth mount. This telescope can be controlled via the internet. 

Apart from the location, design, building structure, the observatory is to help researchers carry out research; 
the observatory has also been equipped with equipment such as telescopic observations. The observatory dome 
is equipped with a telescope of (Cassegrain Reflector); Ritchey - Chretein 16-inch, f / 9 and 10XME SBIG CCD 
cameras and robotic mount, paramount ME. The observatory is also equipped with information technology 
facility and Local Area Network (LAN). In addition to the main telescope which is portable, there are the 
following: 
i)    Reflector Telescope, Takahasi FS128 5" 
ii)    Telescope Celestron 11" GPS 
iii) Schmidt Cassegrain Telescope, Meade LX200 8" 
iv) Maksutov Telescope, Meade ETX 70 
v)    Maksutov Telescope, Meade ETX 125  
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vi) Reflector Telescope, Meade 70 mm 
vii) Pentax and Topcon Teodolite 
viii) Busnell 7 x 50 Binoculars, Celestron 10 X 50 
ix) Nikon & Bushnell Spotting Scope 

 
Besides that, a Davis Weather Station is also installed to monitor and record the weather conditions around 

the observatory dome and in the observatory itself. The information recorded is the temperature outside and 
inside the observatory, humidity outside and inside the observatory, wind speed and direction, rainfall and UV 
rays. 

 
Educational Facilities: 

 
To meet the demand as a centre for astronomy education, Al-Khawarizmi Complex is equipped with 

various facilities and infrastructures such as a gallery for the exhibits, kiosks, and planetarium astronomy 
equipment. These facilities are very helpful in disseminating information and developing knowledge of 
astronomy to the visitors who wish to come to the Al-Khawarizmi Complex. Gallery exhibitions provide basic 
information, tools and models related to astronomy. Also, available are two information kiosks which indicate 
the organization of the al-Khawarizmi Complex observatory, the new moon (Hilal), solar system, and astronomy 
quiz.  

There are also a few related web sites selected by the interactive space. Some astronomical instruments or 
traditional instruments such as Rubu’ Mujayyab, astrolabe, sundial and Tongkat Istiwa are also displayed. 
Observatories are also marked with the longitude lines which aim to give visitors an understanding of longitude 
lines. The lines have been marked from the top of the dome lie to the plains. In addition, open observation 
platforms with six observation posts are provided for the purpose of the new moon observations and viewing the 
sky. For the convenience of the visitors, they are provided with binoculars and ‘spotting scope’ in the porch to 
look around and to view the panorama and the Straits of Malacca. 

To conduct educational programs in astronomy in an integrated manner, the complex is also equipped with 
facilities such as classrooms, libraries, VIP rooms, offices, and a planetarium. The planetarium serves as a 
simulation of the phenomena in the night with the movement of stars, planets and moon, and the simulation of 
phenomena, astronomical phenomena like eclipses of the sun and moon, the transit of Venus, comets and other. 
Exploration and human exploration into space is also displayed through the digital planetarium projector. The 
Al-Khawarizmi Complex also has a training centre equipped with an auditorium with 350 seats capacity, a 
multi-purpose exhibition hall, two lecture rooms, an optical workshop, a computer lab, a server room, the plains, 
the observation platforms, a robotic observatory, a mosque (Surau), a computer lab with a capacity of 30 
computers and lodging that can accommodate about 160 male and female participants in any one time. The 
orientation of the Planetarium building is also facing the Qiblah, in the direction of 292 º 52' 22". 

 
Research and Educational Activities: 

 
Al-Khawarizmi Complex is a centre that provides for astronomical research and education to the public. 

Among the roles of the complex are: 
 

Research: 
 
In its priority for research purposes, the complex has experienced various researches that mostly focus on 

the aspect of astronomy which are related to Ibadah and general studies such as CCD imaging, photometry, and 
spectroscopy. This complex also has quickly become the first choice among researchers to conduct their 
research, whether individual or collective research. From the various research activities that have been carried 
out in this complex, among them are the studies pertaining to the subject of new moon (Hilal) observation. It 
was carried out in order to anthologize or to collect the data on new moon (Hilal) observation according to the 
Hijrah calendar by usage of telescope and theodolite, while the research on horizon observation was carried out 
with the purpose of finding the factors of brightness and luminance of the horizon. For this research, a camera 
equipped with 22x optical zoom lens and 10x digital were used with a 24-hour constant observation. 

Meanwhile CCD imaging is conducted for the purpose of recording and analyzing the celestial object such 
as messier object, galaxies, and nebulae. CCD imaging is done usually with the help of RCOS 16" telescope, a 
reflector telescope model Takahasi FS128 5" and 10 XME CCD camera SBIG using Robotic mount, Paramount 
ME.   
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Education:  
 

Apart from research, educational activities are also emphasized to make the Al-Khwarizmi Complex 
astronomical observatory research and education-friendly. To achieve this goal, a number of courses have been 
conducted such as Basic Course on Astronomy, Basic Course on Telescope Usage, Basic Course on Theodolite 
Usage, the course for Determination of Qiblah Direction and Basic Course of Video Camera.  

 Some education and training modules are also provided, among them; i) Introduction to Space 
Science/Astronomy; ii) Importance of Astronomy in the Ibadah and Life; iii) Earth and Solar System; iv) Stars 
and Galaxies; v) Basics on Telescope; vi) Sky Observation Technique; vii) Orbit; viii) Time System and 
Coordinate; ix) Taqwim System; x) The Direction of Kaaba; xi) Time of Prayer; xii) Early Month of Hijrah; and 
xiii) Solar and Lunar Eclipse.  

Accordingly, a variety of educational programs are always organized to encourage people in all walks of 
life to acquire astronomical knowledge. In addition, workshops and seminars are also organized here to spread 
the knowledge on Falaq. 

 
Conclusion: 

 
Based on the information given above, it could be said that this Al-Khwarizmi Complex plays a great role 

in providing an educational and research friendly environment in various aspects of research by providing   
adequate equipment, facilities and infrastructure. Indeed, the equipment provided in this complex is a main 
requirement for an observatory to have a research and education friendly environment. 
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