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Abstract—An antenna rotator is a device to buffer and rotate 
an under test antenna. In this paper, an automatic antenna 
rotator using microcontroller can be made at a minimal cost. The 
designed microcontroller, used to set servo motor to rotate the 
antenna using remote control. The rotator antenna has three 
movement features to help the antenna measurement. The 
measurement results are represented in polarization and 
radiation pattern graphs. 
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I. INTRODUCTION 

Antenna measurements (validation) is a process in order 
to perceive the characteristics of an antenna. Tool that used 
to buffer and rotate an under test antenna in an antenna 
measurement called the antenna rotator. Antenna quality 
measurements for polarization and radiation pattern requires 
vertical and horizontal movements of the antenna. This 
antenna rotator is capable to decrease human errors by 
almost 50 percent, this tool will reduce problems occurred in 
manual antenna measurement cases using human help for 
angular displacement measurements. 

Antenna rotator has two sections of rotator and controller. 
Servomotor MG996R is used as drive unit of the rotator. 
Servomotor is a device or a rotary actuator (motor) designed 
for applications that requires high level of accuracy for the 
angle shift [4]. This is because the device is designed with a 
closed loop feedback control system, so it can be set up to 
determine and ensure the angle position of the motor output 
shaft [10] 

The controller of antenna rotator uses ATmega328P as a 
control tool. Arduino is an open-source platform [2] used to 
build and programmed a tool made with principles of 
electronics. This paper shows an antenna rotator has three 
features of a rotator rotation drive with Arduino, a 
potentiometer, and a push button that will makes the 
rotator’s rotation more accurate and efficient.  
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This paper will present an automatic microcontroller-
based antenna rotator that is designed and realized. The 
antenna rotator will be used for indoor measurements, 
antenna rotator can rotate azimuth and elevation up to 360 
degrees. The antenna rotator has three rotation features that 
help to measure the far field of the antenna. The antenna 
rotator is build and realized at a minimal cost, yet it has the 
ability to help movements and rotations required for 
antennas with the help of Arduino Uno as an antenna rotator 
controller. 

II. METHODOLOGY 

2.1. Construction  

Autodesk Inventor is used to design the antenna rotator. 
Designs are divided to several parts of the antenna rotator. 
The antenna rotator is divided into rotator’s body and 

antenna holder.  Figure 1 shows the final design of the 
rotator’s body. Rotator's body is a place to put the antenna 

holder and also as a place to store microcontroller (Arduino 
Uno) and other antenna rotator’s supporting electronics. 

Figure 2 shows the final design of the antenna holder. 
Antenna holder is used to put antennas that is being 
measured using the antenna rotator. Antenna holder has four 
servo motors, Servo motor is used as the drive unit of the 
rotator. Figure 3 shows the final design of remote control. 
The antennas rotator controller uses a remote control that 
connected to Arduino Uno. The remote control has several 
components used, which is cable, resistor, switch, push 
button and potentiometer. 

The materials used doesn’t have any side effect that 

would distract the process of the antenna measurements. The 
antenna rotator’s body height is 1.2 meters and has two kind 

of antenna holder which has a different size and function. 

 
Figure 1. Rotator’s Body 
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Figure 2. Antenna holder 

 

 
Figure 3. Remote Control 

2.2. Motor Parameters 

The servo motor used is MGR996R which has high 
torque. In order to use this servo motor, servo code or 
library are used to control and store all kind of servo’s 

movements command. Dimensions of the servo motor and 
specifications are listed in figure 4 below: 

 
Figure 4. Motor Servo MGR996R 

 
• Weight: 55 g 
• Dimension: 40.7 x 19.7 x 42.9 mm approx. 
• Stall torque: 9.4 kgf·cm (4.8 V ), 11 kgf·cm (6 V) 
• Operating speed: 0.17 s/60º (4.8 V), 0.14 s/60º (6 V) 
• Operating voltage: 4.8 V a 7.2 V 
• Running Current 500 mA – 900 mA (6V) 
• Stall Current 2.5 A (6V) 
• Dead band width: 5 μs 
• Stable and shock proof double ball bearing design 
• Temperature range: 0 ºC - 55 ºC 

2.3. Arduino Uno 

Arduino Uno is a microcontroller board based on the 
ATmega328P. It has 14 digital input/output pins (of which 6 
can be used as PWM outputs), 6 analog inputs, a 16 MHz 
quartz crystal, an USB connection, a power jack, an ICSP 
header and a reset button [8]. 

 
Figure 5. Arduino Uno 

 
Figure 5 shows picture of Arduino Uno, Arduino Uno 

used as the controller of the antenna rotator. Arduino Uno 
stores three rotation features program that is able to update 
and to add another features in anytime. In figure 6, shows 
the electronic rotator antenna circuit consisting of several  
push buttons, potentiometers, switches, Arduino Uno and 
resistors.  
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All of components are assembled so that they become 
antenna rotator control devices. 

 
Figure 6. Electronics Design 

 
Parts of rotator is merged into one. Antenna holder can be 

replaced to match the antenna to be measured. The 
controller of microcontroller is connected to remote control 
using cable 

III. RESULT AND DISCUSSION 

Autodesk Inventor is used to design the antenna rotator. 
The antenna rotator’s system programmed using Arduino 

IDE. From Table 1, we are informed about buttons that is 
available in the remote control. Meanwhile Table 2 
informed about the variation of feature changes and assign 
which servo to move. 

Table 1. Remote control feature 

No 
Remote Control 
Component 

Function Description 

1 Push Button 1 Movement every 100 

2 Push Button 2 Movement every 450 

3 Push Button 3 Movement every 900 
4 Push Button 4 Reset 
5 Push Button 5 Continue 

6 Potentiometer 1 
Servo’s Control 

Horizontal 1 

7 Potentiometer 2 
Servo’s Control 

Horizontal 2 

8 Potentiometer 3 
Servo’s Control Vertical 

1 

9 Potentiometer 4 
Servo’s Control Vertical 

1 
 

 
 
 
 

Table 2. Rotator’s feature changes and servomotor 

control 

No Description Switch 1 Switch 2 Switch 3 

1 
Manual 
movement 
mode  

OFF   

2 
Angle shift 
movement 
mode 

ON   

3 
Servo’s 

control 
horizontal 1 

 ON ON 

4 
Servo’s 

control 
horizontal 2 

 OFF OFF 

5 
Servo’s 

control vertical 
1 

 ON OFF 

6 
Servo’s 

control vertical 
2  

 OFF ON 

 
Figure 7 and 8 shows the final result of the manufacture 

of the antenna rotator that has switch, potentiometer and 
push button to operate available features. 

 

 
Figure 7. Antenna rotator 

 

 
Figure 8. Remote Control 
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Antenna rotator feature with automatic drive (Angle shift 
movement mode) has options of angle shift in the amount of 
100, 450, and 900. Angle shifts is activated by pressing the 
desired angle value. Antenna rotator also has a manual 
control feature (live control). Using potentiometer, 
servomotor movement in accordance with the tempo while 
rotating the potentiometer. 

The test process is performed using two identical dipole 
antenna with 600MHz frequency, comparing the result of 
antenna’s measurement with or without antenna rotator with 

the help of human to hold the under test antenna. This test 
will shows that antenna rotator helps antenna measurements 
more accurate. 

 

Figure 9. Measurement of Azimuth Radiation Pattern 
 
Figure 9 shows measurement of azimuth radiation pattern 

using antenna and azimuth radiation pattern without antenna 
rotator. Radiation pattern using antenna rotator (shown with 
red line in polar plot) resulting a more accurate result and 

has a time efficiency to complete the measurement faster. 
Measurements of azimuth radiation pattern without using 
antenna rotator (shown with blue line in polar plot) gets less 
accurate results due to interference with the human body and 
require a longer time to complete the antenna measurements. 

Figure 10. Measurement of Elevation Radiation Pattern 
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Figure 10 shows the measurement of elevation radiation 
pattern using rotator antenna and the measurement of 
elevation radiation pattern without antenna. Measurement of 
elevation radiation pattern using rotator antenna (shown 
with red line in the polar plot) gets more accurate results and 
has a time efficiency to complete antenna measurements 

faster. Measurement of elevation radiation pattern without 
using antenna rotator (shown with blue line in the polar plot) 
gets less accurate results due to interference with the human 
body and takes longer to complete antenna measurements. 

 

Figure 11: Measurement 
 
Figure 11 shows the measurements of polarization using 

antenna rotator and measurement of polarization without 
antenna rotator. Measurement of polarization using antenna 
rotator (shown with red line in polar plot) gets more 
accurate results and have a time efficiency to complete 
antenna measurements faster. Measurement of polarization 
without antenna rotator (shown with blue line in polar plot) 
gets less accurate results because manual rotation is not 
accurate and takes longer to complete the antenna 
measurement.  

The test shows the performance of the antenna rotator that 
has been made. The antenna rotator is able to provide 
accurate results, on polarization and radiation pattern 
diagrams with the help of a rotator resulting a more accurate 
pattern. Rotator antenna holder can supports microstrip 
antennas and small wired antennas. 

IV. CONCLUSION 

The antenna rotator is managed to measure far field 
antenna such as radiation pattern measurements and antenna 
polarization. The antenna rotator is able to rotate 3600 
horizontal (azimuth) and 3600 vertical (elevation). The 
antenna rotator has many features that can be controlled 
using a remote controller. Arduino Uno and servomotor are 
the controllers and the driver of antenna rotator. 
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