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Abstract 

This project focused on building a device attached to Dobsonian telescope that help locating sky objects using 
Arduino and Stellarium software, together with the coordinate conversion equation. The result turns out to be 
accomplished and solved the poor altazimuth coordinate system problem effectively with some room left for further 
improvement. 
 

Introduction 
Entry level telescopes are mostly equipped with a very easy to use Dobsonian (altazimuth) mount. Facts shows 

that altazimuth has a poor coordinate system in terms of astronomy due to how the sky is expanding continuously and it 
also depends on time and location. To prevent dealing with the changing coordinates, astronomers invented a smarter 
way to determine the sky object location, The Equatorial Coordinate System. The problem is telescopes with equatorial 
mounts are so unaffordable, especially for young students who can’t make money by themselves. This project is an 
affordable solution to get rid of the poor altazimuth coordinate system, inspired by the GoTo Telescope downgraded to 
PushTo by just using cheap components people can easily find in local electronic stores 
alongside with some fundamental coding skills without needing any modification to the 
telescope itself. 
 
Tools, Materials and Method 
Required Tools: Soldering Iron with some Soldering Material, Duct Tape 
Required Materials: Arduino UNO x1, GY-25 IMU Module x1, 
Terminal Strips x2, Jump Wires x4 
Breadboard x1, USB Cable x1, *Arduino UNO Acrylic Case x1 
 
*Optional. 

1) Solder the terminal strips to GY-25 module and install it to the breadboard. Connect the following wires to Arduino 
UNO; 1) VCC -> 5V, 2) RX -> D3, 3) TX -> D2, 4) GND -> GND. 

2) Code the following commands; 1) Get the altazimuth coordinates out of the GY-25 module. 2) Convert altazimuth 
coordinates to equatorial coordinates, time and location informations are also necessary for conversion. 3) 
Communicate with Stellarium using LX200 protocol. 

3) Compile and upload the code to Arduino UNO. Config Stellarium to recognise the device in the Telescope Control 
section. 

4) Attach the device to the telescope using duct tape and perform a movement test. 
 

CAUTION! Pointing the telescope directly to the sun without solar filter installed may cause irreversible blindness. 
 

Result and Conclusions 
The accuracy of this device is acceptable but not as good as expected, 

probably because of the high noise from the low 
quality inertial measurement unit module 
combined with errors from gyroscope drift and the 
highly sensitive accelerometer, also because of 
the decimal digits that get chopped off during the 
coordinate conversion process. Atmospheric 
refraction also affect the accuracy of this device, 
but it could be corrected later using sets of 

equation. This study suggests making one despite the advantages mentioned about 
the device. This is an Arduino-based project, it’s known for being very flexible and 
ready for future     

                      development. 
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Fig 1 : Wiring Difagram 

Fig 4 : How the device is 
shown in Stellarium. 

Fig 2 : The Final Prototype. 
Fig 3 : Testing and 
Troubleshooting.  
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