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Abstract. Calibration of the android censor was done by placing the device in a mounting at 

side of accelerograph TDL 303 QS that will be a means of comparison. Leveling of both 

devices was set same, so that the state of the device can be assumed same anyway. Then 

applied vibrations in order to have the maximum amplitude value of both censor, so it 

can be found equality of the coefficient of proportionality both of them. The results on 

both devices obtain the Peak Ground Acceleration (PGA) as follows, on the x axis (EW) 

android censor is obtained PGA -2.4478145 gal than at TDL 303 QS obtained PGA -2.5504 

gal, the y-axis (NS) on the censor android obtained PGA 3.0066964 gal than at TDL 303 QS 

obtained PGA 3.2073 gal, the z-axis (UD) on the android censor obtained PGA -14.0702377 

gal than at TDL 303 QS obtained PGA -13.2927 gal , A correction value for android 

accelerometer censor is ± 0.1 gal for the x-axis (EW), ± 0.2 gal for the y-axis (NS), and ± 0.7 

gal for the z-axis (UD). 

1. Introduction 

Vibrations around us may be caused by random sources resulting directly from human activity as well 

as natural causes, independent from humans (earth-quakes) [1,2]. Vibrations are usually measured on 

the ground’s surface, at specific measuring points, using measuring instruments designed specifically 

for that purpose, called accelerometers, and the measurements are then, via analog to digital converters 

and data acquisition cards, registered on a computer disc [3,4]. 

D’Emilia [5] have done evaluating of aspects affecting measurement of three-axis accelerometers. The 

result is comparing between two three-axis accelerometers, aiming to highlight the effects of simple 

solutions for conditioning electronics, interfacing and Analog-Digital Conversion, on the metrological 

performance of censor itself. A comparison between two solutions for test rig, as for the positioning of 

the motion with respect to the vertical direction, the motion law and the reference definition [5]. 

Riantana [6] have done creating Accelerometer Censor Application On Android Mobile as Earthquake 

Online Recorder using a web server to collect data from the vibration readings in the field by android 

phone in real time. So that the vibration data in all android phones can be stored by structured and can 

be visualized using a monitoring graph on web. The system has not been tested and calibrated with 

standard devices used by BMKG to monitoring the activity of the soil surface vibration. If the system 

can be tested and calibrated it is estimated the system would save costs up to 99% of the procurement 

accelerograph TDL.303 QS. So the cost is only 1% of the previous cost. Cost to procurement one 
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Accelerograph TDL 303 QS is about 25.000 USD, while the cost to procurement this system is just 

about 250 USD for one point station. Surely this would be very beneficial if the system can be used as 

an alternative to the existing system [6].  

  

2. Methods 

We have calibrated android phone by using Accelerograph TDL 303 QS standart equipment for 

earthquake meansurement. We did it at Meteorology Climatology and Geophysics Council of 

Yogyakarta city, Indonesia. Figure.1 shows the flowchart of calibration. Calibration is done by placing 

both of censor side by side to same level. Then applied vibrations in order to have the maximum 

amplitude value of both censor, so it can be found equality of the coefficient of proportionality both of 

them.  

 
 Figure 1. Calibration Flowchart 

 

The data collection is done per session by giving a trigger vibrations from the outside. The obtained 

data were analyzed the balance on a scale of 0 to chart. The result of recording accelerometer android 

is already on the balance of 0 to further determine the calibration value and the value of Low and High 

pass Filter. This calibration value will adjust the value of the accelerometer android and accelerograph 

TDL 303 QS. The wave function filter is used in order to minimize the wave interference, therefore 

will reducing noise which influences the results. 

 

3. Results and Discussion 

In the data processing, used High and Low pass Filter method on android accelerometer. The wave 

function filter is to get the value of original wave and minimize noise vibration that can affect the 

results. Calibration process for accelerometer censor on android phone Xiaomi redmi 2 with 

Accelerograph TDL.303 QS has done by placing the mounting of android phone beside to 
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Accelerograph TDL 303 QS with same level on both of devices. Figure.2 shows the results of leveling 

on android phone. 

Figure 2. Leveling On Android Xiaomi Redmi 2 

 

Basically, accelerometer censor on the android phone has units of acceleration m/s2 and accelerograph 

has units of acceleration cm/s2 (gal). In the theory to get the same results, android accelerometer unit is 

converted into cm/s2 (gal), the value should be multiplied by 100. But in reality that is not linear. Table 

1 shows comparison both of device before the accelerometer on android is calibrated. So we need a lot 

of data in order to get a lot of variety to processed and equalized furthermore to obtain an equation for 

each axis of the censor, so that the output obtained by the accelerometer android and accelerograph 

TDL 303 QS value is approach. 

 

 

Table 1 Comparison of the maximum amplitude on android phone before calibration with 

accelerograph TDL 303 QS  

 

Axis 
Accelerometer Android 

(uncalibrated) 
Accelerograph TDL 303 QS (gal) 

x (EW) -0.1682934 -2,5504 

y (NS) 0.2412843 3,2073 

z (UD) - 0.72002377 -13,2927 

 

 

After a few takes of data and application the equations to android phone, then obtained the 

equation for each axis of the accelerometer censor Xiaomi redmi 2 as follows: 
 

𝑋 = (𝑒𝑣𝑒𝑛_𝑣𝑎𝑙𝑢𝑒(𝑥) −  0.02) (1) 
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𝑋 = {
𝑋 <  −0.018 →   𝑋 ∗ 13
𝑋 >  0.018 →   𝑋 ∗ 13

 (2) 

 

𝑌 = (𝑒𝑣𝑒𝑛_𝑣𝑎𝑙𝑢𝑒(𝑦) −  0.01) (3) 

 

𝑌 = {
𝑌 <  −0.018 →   𝑌 ∗ 13
𝑌 >  0.018 →   𝑌 ∗ 13

 (4) 

 

𝑍 = (𝑒𝑣𝑒𝑛_𝑣𝑎𝑙𝑢𝑒(𝑧) −  0.687) ∗  10 (5) 
 

The calibration equation above is only for Android devices Xiaomi redmi 2. For  other types  of 

Android device need different calibration equations. Figure 3 shows retrieval data test of android graph 

and TDL 303 QS graph before calibrated. Recording speed on android accelerometer in the server 

about 50 records per second, whereas the speed record at TDL 303 QS accelerograph is 100 records 

per second. This makes the results graph vibration formed on the recording accelerometer android is 

not the same record lenght than accelerograph TDL 303 QS. However, this android accelerometer 

censor can capture a maximum vibration approaches the maximum vibration from accelerograph TDL 

303 QS. Table 2 Shows comparison of maximum amplitude of both devices after calibration. Figure 4 

shows the comparison of android graph and TDL 303 QS graph after calibrated. In the last recorded 

data retrieval for the maximum amplitude of both devices are as follows: 

 

 
Figure 3 Test retrieval data of X axis on Android Accelerometer graph (top) and TDL 303 QS graph 

(bottom) before calibrated 
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Table 2 Comparison of the maximum amplitude on android phone and accelerograph TDL 303 QS 

after calibration 

 

Axis Accelerometer Android (gal) Accelerograph TDL 303 QS (gal) Correction (gal) 

x (EW) -2,4478145 -2,5504 ± 0.1 

y (NS) 3,0066964 3,2073 ± 0.2 

z (UD) -14,0702377 -13,2927 ± 0.7 

 

 
Figure 4 The comparison of X Axis on Android Accelerometer graph and TDL 303 QS graph after 

calibrated 
 

4. Conclusion 

Comparing process of the data, we have a calibration equation : 

 

𝒙 = 𝒆𝒗𝒆𝒏_𝒗𝒂𝒍𝒖𝒆(𝒙) − 𝟎. 𝟎𝟐 (6) 

𝒙 = 𝐱 ∗  𝟏𝟑 {𝐱 | 𝐱 <  −𝟎. 𝟎𝟏𝟖 𝐨𝐫 𝐱 >  𝟎. 𝟎𝟏𝟖 | 𝐱 ɛ ℝ} (7) 

𝒚 = 𝒆𝒗𝒆𝒏_𝒗𝒂𝒍𝒖𝒆(𝒚) − 𝟎. 𝟎𝟏 (8) 

𝒚 = 𝐲 ∗  𝟏𝟑 {𝐲 | 𝐲 <  −𝟎. 𝟎𝟏𝟖  𝐨𝐫  𝐲 >  𝟎. 𝟎𝟏𝟖 | 𝐲 ɛ ℝ} (9) 

𝒛 = ((𝐞𝐯𝐞𝐧_𝐯𝐚𝐥𝐮𝐞(𝐳) –  𝟎. 𝟔𝟖𝟕)  ∗  𝟏𝟎  (10) 

 

Correction value for android accelerometer censor is ± 0.1 gal for x-axis (EW), ± 0.2 gal for y-axis 

(NS), and ± 0.7 gal for z-axis (UD). 
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