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Abstract:  Qibla is an Arabic word that refers to the direction in 

which a Muslim establishes prayer. In this study, we made a 

Qibla-based digital compass and Arduino microprocessor 

construction. The spherical trigonometry method is used to find 

out the direction of the Qibla by getting cross lines and 

longitude. While the direction of the qibla is obtained with the 

help of a digital compass. The testing of this tool was carried out 

at the mosque in Indonesia. The results showed that the direction 

of the Qibla for the Nur Asmaul Husna Mosque (Banten 

Province) is located at 295.2077026
o 
with a correction of -0.06

o
. 

Gedhe Kauman Mosque is (Yogyakarta City) located at 

294.7148437
o
with a correction of -0.35

o
and the Jami Nurul 

Muminin mosque is located at 294.0274353
o 

with a correction of 

-9.74
o
. A small correction value indicates the accuracy of the 

Qibla direction. 

  

 

Index Terms: Chaos, hidden attractor, synchronization, 

numerical simulation, circuit design. 

I. INTRODUCTION 

In modern times, combining various features or 

capabilities in one device has become a trend for various 

electronic devices, for example mobile phones. In this study, 

using two devices namely the Global Positioning System 

(GPS) and digital compass. The GPS itself is a satellite 

navigation system that works well. This system uses 24 

satellites to transmit microwaves to Earth that are received by 

a tool. Then this digital compass is assumed to be outdoors 

and free from the influence of magnetic fields. Because of the 

use of GPS less optimal when in the room and also the 

performance of a digital compass which will be disturbed 

when in a magnetic field area. By applying mathematical 

calculations, this tool will be able to minimize errors about 

Qibla direction.  

Qibla is an important part of a Muslim to worship. Some 

methods related to Qibla direction are theodolite assistive 
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methods [1], azimuth months [2], right triangles [3], Global 

Positioning System (GPS) [4], spherical trigonometry and 

gnomon shadows by the sun [5 ], Robot prototype [6], analog 

watch circle [7] and wind gusts [8]. 

Some literature related to Qibla measuring devices using 

technology is presented in this section. In 2006, Isa et al. 

Presented a preliminary study on how to develop GUI-based 

software, which can determine prayer times in real-time 

flight and Qibla direction [9]. In 2009, Ibrahim et al created a 

new electronic device called Mobile Qibla and Prayer Time 

Finder to find the Qibla direction and to determine each 

prayer time based on the user's current location using a PDA. 

This device uses a PIC microcontroller that is equipped with 

a digital compass where it will communicate with PDAs 

using Bluetooth technology and automatically displays the 

Qibla direction and prayer times anywhere in the world [10]. 

In 2016, Jassim et al. Made a new study to determine the 

Qibla direction that applies globally to different users 

precisely in relation to the actual north direction without the 

need to use expensive Gyrotheodolites or inaccurate 

compasses. The exact equation has been included in a 

stand-alone program algorithm to direct the Qibla direction 

using GNSS by providing a report on error analysis in the 

direction obtained [11].  

In this work, we made a Qibla-based digital compass and 

Arduino microprocessor construction. The spherical 

trigonometry method is used to find out the direction of the 

Qibla by getting cross lines and longitude. While the 

direction of the qibla is obtained with the help of a digital 

compass. 

II. LITERATUR REVIEW 

Flat-angle measurement is applied to the spherical surface 

of the earth we live in. Developed for the first time by 

Albattani, Alkhawarizmi, and Albiruni which developed into 

a science of Geodesy.  

The spherical triangle becomes the science for calculating 

the Qibla direction. Direction is the shortest distance in the 

form of a straight line to a place, the qibla shows the shortest 

direction to the Kaaba. Because of the round shape of the 

earth, this line forms a large arc along the surface of the 

earth. Based on Google Earth, the latitude of Kaaba is 

  The longitude of the Ka'bah is 

. 

Based on the spherical triangular trigonometry, the 

equation for determining the Qibla direction in a location is 

shown in equation (1). 
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  (1)                               

  

The Equation (1), describe: 

  = Makkah (Qibla) Latitude 

 = Makkah (Qibla) Longitude, 

 = The Latitude of some location 

 = The Longitude of a location to determine Qibla 

direction.  

 

III. RESEARCH METHODS 

 

In this section, the design of a tool system for Qibla 

direction is explained. General system based on GPS 

modules, compass modules and Arduino 

microcontrollers. The system writing algorithm uses 

Arduino IDLE. The steps in this case are general 

research shown in Fig. 1. 

Generally, the process of this work is to make it easy 

for technology users who have GPS devices especially 

for Muslims to know the Qibla direction when they will 

worship in a new location. So that Muslims can find out 

the direction of the Qibla from their current position. The 

coordinates obtained by the GPS receiver, when the map 

is displayed, do shift markers after comparing the 

position in the real world so that it has a high degree of 

accuracy. 

In Fig. 1, Arduino, GPS module and Compass will be 

activated automatically. The GPS device will get the 

Longitude and Latitude of a particular Location (which 

will be known the Qibla direction). Whereas the Digital 

Compass gets Location and North angles. Compass data 

is calculated to get the location angle towards the Qibla. 

 

 
 

Fig. 1. General scheme of the research system. 

IV. RESULTS AND DISCUSSION 

To design a device that can detect Qibla direction, a GPS 

and digital compass are needed. The first step in designing a 

tool for Qibla direction is to need a digital compass value 

calibration (Module HMC5883L) that is compared with a 

manual compass as literature. Table 1 is the calibration value 

of the wind direction (after the linear regression results) of 

the digital compass.  

GPS and Compass data are processed using spherical 

triangular trigonometry formulations (see Equation (1)) 

which will produce Qibla direction and mosque correction 

data. The results showed that the direction of the Qibla for 

the Nur Asmaul Husna Mosque (Banten Province) is located 

at 295.2077026o with a correction of -0.06o. Gedhe Kauman 

Mosque is (Yogyakarta City) located at 294.7148437owith a 

correction of -0.35oand the Jami Nurul Muminin mosque 

(East Java) is located at 294.0274353o with a correction of 

-9.74o. A small correction value indicates the accuracy of the 

Qibla direction (See Fig. 2). 

 

Table 1 Digital compass calibration data 

 

No Direction of 

Compass 

Digital  

Compass 

Manual 

Compass 

Difference 

1 North 316o 360o 44o 

2 East 135o 90o 45o 

3 South 202o 180o 22o 

4 West 250o 270o 20o 

 

Because the HMC5883L compass module is not equipped 

with magnetic declination and the GY-NEO6MV2 GPS 

module cannot access magnetic declination, the digital 

compass module needs to be recalibrated by adding magnetic 

declination every place 

From the results of data retrieval shown in Fig. 2 a 

correction is needed before the prayer in several mosques. 

One easy solution to correct the direction of the mosque 

prayer / prayer can use a way to correct the direction of the 

carpet. 

V. CONCLUSION 

In this study, a tool has been developed that can determine 

the direction of Qibla based digital compass. This tool is built 

with an Arduino microcontroller, a GPS module, and the 

Kompas module can work well and is designed so that it can 

be carried anywhere (portable). The spherical triangular 

trigonometry method is used to determine the direction of the 

Qibla from the Latitude and Longitude data of a location. The 

results showed that the direction of the Qibla for the Nur 

Asmaul Husna Mosque (Banten Province) is located at 

295.2077026o with a correction of -0.06o. Gedhe Kauman 

Mosque is (Yogyakarta City) located at 294.7148437owith a 

correction of -0.35oand the Jami Nurul Muminin mosque 

(East Java) is located at 294.0274353o with a correction of 

-9.74o. A small correction value indicates the accuracy of the 

Qibla direction. 
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(a) 

 

 
(b) 

 

 
(c) 

 
Fig. 2. Collecting the Data of some Masjid (a) Nur Asmaul 

Husna Mosque (b) Gedhe Kauman Mosque (c) Jami Nurul 

Muminin mosque 
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