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ABSTRACT  ARTICLE INFO 

The study will calculate the travel distance to the closest mosque through 
the Euclidean Distance formula, which is a standard formula for the 
straight-line distance between two geographic points. The overall goal is 
to calculate the accessibility of mosques within an area by using 
geographical coordinates and provide valuable data for city planning and 
religious facility planning. Applying the Euclidean Distance formula, 
studies estimate closeness between given set of points and nearest mosque 
and thus is a straightforward yet efficient way to quantify closeness. 
Findings from research indicate high variability in mosque accessibility 
based on geographical distribution in the study area. The model indicates 
areas with inadequate mosque access, and it may be utilized by planners 
and policymakers in responding to the need for enhanced religious service 
coverage. The Euclidean Distance model is limited in the sense that it 
does not account for actual conditions such as the road network, traffic, 
or terrain that may influence actual travel distance and time. This research 
contributes to the existing literature in spatial analysis by demonstrating 
how the Euclidean Distance algorithm can be applied in geographic 
research on access to public services. More advanced algorithms and 
actual data sets can be employed by future researchers to continue 
enhancing the precision and applicability of the model in actual 
environments. 
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1. INTRODUCTION 

Accessibility of public facilities such as places of worship is one of the important elements in urban planning 

and fulfilling the social needs of the community (Li et al., 2019). In many cities, mosques as places of prayer 

have a very strategic role in the lives of every Muslim. So, the circle of the masses together can be concluded 

how far individuals are from their homes to the nearest mosque, which is very relevant to adding to the 

understanding of the quality of accessibility and comfort of their worship. 

However, in urban planning and spatial planning, there are many difficulties and it is even more difficult 

to make the distance of strategic points (such as houses and mosques) efficiently calculated using traditional 

methods (Widaningrum et al., 2020). One simple way to calculate the distance is the Euclidean distance 

algorithm, which allows finding a simple and effective solution to calculate the straight distance between 

two points on the earth's surface, ignoring factors such as the curvature of the earth (Khan et al., 2024). 

In this context, this study aims to develop a model of travel distance to the nearest mosque using the 

Euclidean Distance algorithm method. Therefore, the coin-cutting lottery with jelly, from his explanation 

here is an effort so that we can get a clear picture of the distribution of mosques and the low level of 

accessibility of Muslims in the area to worship facilities. In addition, this model can be used to determine 

locations that can be categorized as limited access to the location of the mosque and city planners use it to 

plan the construction of mosques in areas that need and infrastructure planning for the availability of better 

transportation infrastructure. 

All the simplicity of the Euclidean distance algorithm has limitations, it is very important when 

calculating the distance on the curved surface of the earth (Ihantamalala et al., 2020). Thus, although the 

results can provide a useful picture, it turns out that this study The purpose of this study is also to determine 

the extent to which the angle of this algorithm will provide accurate and relevant results in terms of the 

distance to the mosque. 

This study is expected to help improve the spatial analysis model that is more efficient and applicable 

to improve accessibility to worship facilities (IMT) and support more inclusive city planning. 

 

2. LITERATURE REVIEW  

2.1. Accessibility and Spatial Distribution of Religious Facilities 

Accessibility to religious sites is a significant element of social and cultural integration within communities. 

There have been several studies highlighting the importance of understanding travel distance to principal 

religious buildings, particularly mosques, in urban areas. Urban accessibility is often defined by closeness to 

basic services, and mosques are the premier locations for community gathering and worship within 

predominantly Muslim societies (Asni et al., 2020). 

Alrasheedi, et al (2020) in their study emphasized that religious buildings ought to be equitably 

distributed in order to have equal access to all members of society, particularly in urban cities with high 

populations. GIS-based studies have been utilized for decades to examine the accessibility of religious 
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services, where distance to a mosque is usually associated with the ability of a community to maintain 

religious practices (Alrasheedi et al., 2020). For instance, the Mahfudz, et al (2021) study employed GIS 

technologies to identify mosques that had areas of poor coverage, which is critically important in urban 

planning so that all residents have access to places of worship. The studies suggest accessibility of mosques 

varies based on spatial distribution as well as socio-demographics (Mahfudz et al., 2021). 

 

2.2. Euclidean Distance as a Measure for Travel Accessibility  

Euclidean distance is a simple and widely used algorithm to compute the straight-line distance between two 

points in two-dimensional space (Netrdova & Nosek, 2020). Sarkar, et al. (2019) highlighted that Euclidean 

distance is an essential technique for use in spatial analysis, especially when the intention is to model the 

proximity between various locations (Sarkar et al., 2019). It is an uncomplicated measure of "as-the-crow-

flies" distance and may be used for first-order approximation of spatial accessibility without considering 

road network or other limitations of travel (Manley et al., 2021). 

Euclidean distance can, within the mosque accessibility context, be utilized to determine the shortest 

likely travel distance from one's location point to the nearest mosque. It does, however, ignore road network, 

traffic conditions, or geophysical obstructions (Franco et al., 2018). Limitation aside, Euclidean distance 

remains a valuable measurement to employ for travel distance modeling in scenarios where complete travel 

route information is not desired or accessible (Chen et al., 2020). 

 

2.3. The Role of Euclidean Distance in Urban Planning 

In urban planning, understanding the distance of travel to basic services, including religious centers, is crucial 

to ensure infrastructure is serving all populations equally. Studies such as Gupta, et al (2022) point out that 

accessibility modeling is a significant component of urban planning, particularly in the design of public 

service delivery. Access to religious services, including mosques, can have a significant impact on social 

inclusion and religious well-being (Gupta et al., 2022). 

However, while Euclidean distance provides an estimate of accessibility, it is not suitable for micro-

scale urban planning where analysis needs to consider actual paths, barriers, and traffic flow. This has 

witnessed the use of other algorithms like network analysis or gravity models, though Euclidean distance 

continues to be used for early-stage assessment and comparison (Liang et al., 2019). 

 

3. METHOD, DATA, AND ANALYSIS 

3.1. Methodology 

The objective here in this study is to model and analyze the travel distance to the nearest mosque using the 

Euclidean distance algorithm. The Euclidean distance is an easy and widely used method for calculating the 

"as-the-crow-flies" distance between two points on a two-dimensional plane. In this section, the 
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methodology of the analysis is given, like data collection, model development, and the specific steps taken 

in computing the travel distance and the analysis of results (Kang et al., 2021). 

For the purpose of this research, the distance will be calculated between the coordinates of various 

individuals (or sample points) and the nearest mosque. The algorithm will be applied to a dataset that 

includes the spatial locations of mosques and individuals. The calculation of distance using Euclidean 

Distance is as follows.  

 

Distance = (√(𝐿𝑎𝑡1 − 𝐿𝑎𝑡2)
2 + (𝐿𝑜𝑛𝑔1 − 𝐿𝑜𝑛𝑔2)

2 ∗ 111.319 KM        (1) 

 

3.2. Mosque Location Data 

Data on mosque locations were obtained from GIS databases that provide geographic coordinates (latitude 

and longitude) of mosques within the study region. For urban areas, the dataset contains the locations of 

major mosques, while for rural areas, a broader set of smaller mosques was included. Each mosque's location 

was mapped using global positioning system (GPS) coordinates. 

For modeling travel distance, data points for individuals or population centers were selected. These data 

could represent: 

• Residential addresses or a sample of urban and rural households. 

• Population clusters or administrative boundaries (such as sub-districts) to serve as proxies for 

individuals’ locations. 

In the absence of individual-level data, centroid points for urban or rural districts can be used to approximate 

the location of people. This simplifies the modeling process while still allowing for an accurate analysis of 

proximity (Netrdova & Nosek, 2020). 

 

3.3. Analysis 

With the geographical coordinates of mosques and the location of individuals, the Euclidean distance of 

every individual from his or her nearest mosque will be determined. It does this by determining the straight-

line distance between data points in the dataset. From the findings, a summary of the nearest distance to 

the mosque within the study area will be determined (Ihantamalala et al., 2020). 

 

4. RESULT AND DISCUSSION 

4.1. Euclidean Distance Calculation 

The Euclidean distance of each individual (or population center) from the nearest mosque was calculated 

by applying the straight-line distance formula. The program identified, for each point in the study area, the 

nearest mosque and recorded the travel distance (Su et al., 2023). 

An example of calculating distance using the Euclidean Distance method is: It is known that a mosque 

named Al-Jihad Mosque is located at coordinates (3.57989, 98.63752), and Satya Terra Bhinneka University 
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is located at coordinates (3.57380, 98.61355), what is the distance between the two in kilometers (km) when 

calculated using the Euclidean Distance method.  

By using the euclidean distance calculation, the distance between the two coordinates is 2.76 km. This 

result is not much different from the distance calculation results carried out by Google, which is around 2.9 

km. 

 

Table 1. Comparison of Distances from Satya Terra Bhinneka University to Several Mosques in Medan City 

Mosque Location Euclidean Distance Google Distance Difference 

Raya Al-Mashun Mosque 8.39 KM 10.4 KM 2.01 KM 

Agung Mosque 6.71 KM 8.6 KM 1.89 KM 

Al-Jihad Mosque 2.76 KM 2.9 KM 0.14 KM 

Ar – Ramadhan Mosque 0.92 KM 1.1 KM 0.18 KM 

AL-IKHWAN Mosque 1.36 KM 1.6 KM 0.24 KM 

Nur Abyadh Mosque 0.97 KM 1.5 KM 0.53 KM 

    

4.2. Impact of Euclidean Distance on Mosque Accessibility 

Results of this research confirm the prevalence of Euclidean distance in accessibility modeling to mosques. 

As anticipated, respondents within urban settings recorded shorter distances to mosques compared to those 

in rural settings. This is in agreement with findings by Ali et al. (2020), which indicated that city dwellers are 

likely to enjoy better access to mosques due to higher religious institution density. However, the use of 

Euclidean distance, even though simple and useful for preliminary assessment, is also not ideal in that it 

does not take into account the specifics of real-world road networks, traffic volumes, or geographical 

barriers. 

 

5. CONCLUSION AND SUGGESTION 

In this study, the Euclidean Distance algorithm was effectively utilized to model the travel distance to the 

closest mosque. Results have shown that the Euclidean Distance approach can provide an uncomplicated 

yet efficient way of ascertaining the proximity between a given point and nearby mosques. The model allows 

for the simple visualization of mosque accessibility via geographic coordinates and can be utilized in urban 

planning, mosque infrastructure planning, and community services. 

Euclidean Distance algorithm is easy enough to implement to measure straight-line distances and hence 

can be effectively used as a spatial analysis technique to employ where not much data regarding road 

networks or infrastructure exists. 
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The distance modeling is revealing the areas that have insufficient access to mosques, which may be 

crucial to identify by the policymakers and planners for those areas where mosque establishments may be 

required or improved access. 

The model, however, does not incorporate the real-life determinants of road networks, terrain, and 

traffic flow that can affect true distances and travelling times. 

The study generally describes the effectiveness of the Euclidean Distance algorithm for geographical 

research as well as the potential use for infrastructure and public services planning. 
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