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Abstract: Modern mobile phones with advanced functionality, known as smartphones, have many applications. A triaxial accelerometer is 

used to determine the current position of the smartphone in space and therefore the screen orientation. It is known that accelerometers are 

used to determine important operational properties of vehicles, such as dynamics and acceleration. In this regard, the purpose of this paper 
is to study the possibility of using a smartphone to measure the vehicle acceleration. 
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1. Introduction

The dynamic performance of the car can be determined in real 
road conditions or by proving ground tests. For this purpose, 

equipment is required that ensures sufficient accuracy of the results. 
The classic way to determine the dynamic properties involves the 

use of a fifth wheel type measuring device. It is an additional 
bicycle-type wheel mounted on a special frame on the side or on the 

rear part of the test car. Its design provides a pulse sensor that 
detects the speed of rotation of the wheel and thus provides 

information about the distance traveled. To obtain values for the 

speed of movement, numerical differentiation of the signal for the 
traveled distance is applied. The obtained speed values can be 

subjected again to numerical differentiation and the values of the 
vehicle acceleration can be obtained. This type of measuring device 

has a high cost and is not suitable for testing in real road conditions. 
They increase the dimensions of the car laterally and longitudinally 

and lead to a reduction in road safety. 

An accelerometer can be used instead of a fifth wheel to 
determine the dynamic properties of the car, for example the 

acceleration and braking processes. In this case, the values for the 
most important indicator for these modes – the acceleration of the 

car – are obtained directly. To obtain the speed values, the 
acceleration signal must be subjected to numerical integration. The 

obtained speed values can be integrated once more and the results 
for the distance travelled can be obtained [1]. 

Using an accelerometer is a cheaper and safer option for 

experiments in real road conditions than a fifth wheel. However, in 
addition to the accelerometer, we also need a mobile computer. If 

the accelerometer is analog, we also need an analog-to-digital 
converter (DAQ). In this way the measuring equipment becomes 

more complicated and expensive.  
Modern smartphones have different sensors, one of which is the 

accelerometer. It is built into the mobile device and its main 
function is to determine the current position of the smartphone in 

space and therefore the screen orientation. 

Through various applications it can also be used to measure the 
accelerations of moving objects [2]. The purpose of this publication 

is to measure the acceleration of an electric car simultaneously with 
a specialized accelerometer and a smartphone and to compare the 

results obtained. 

2. Measurement Equipment

To determine the acceleration parameters of a compact front 

wheel drive electric vehicle (shown in Fig. 1) a specialized 
accelerometer with the necessary equipment and a smartphone with 

a specialized application simultaneously are used. 
Since its output signal is analog, a company's Hottinger 

Baldwin Messtechnik (HBM GmbH) analog-to-digital converter is 
used, DQ 401 model. In this way, the signal received from the 

accelerometer can be visualized and recorded on a mobile computer 

(Fig. 2). 
A smartphone with an application Sensor Kinetics Pro Version 

3.1.2 is used. Figure 3 shows a screenshot of the results obtained 
during the test. 

Fig. 1 The tested compact electric vehicle. 

Fig. 2 Accelerometer and smartphone used in road experiments. 

Sensor Kinetics Pro is an advanced viewer and monitor for all 

of the standard sensors available in Android device. The app 

provides a comprehensive view of the total dynamics of the 
combined operations of all the sensors. The app demonstrates the 

use of the Accelerometer, Gyroscope and the Rotation Sensor to 
control a tilt-based view navigation. It also demonstrates the 

operation of the Magnetic sensor, the Linear Acceleration sensor 
and the Gravity sensor within special graphical displays. 

Fig. 3 Screenshot of the Sensor Kinetics Pro application. 
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3. Results 

The experiment was performed for a standing start of the 

electric car with full pressure on the accelerator pedal. The results 

obtained from the accelerometer are saved directly on a mobile 
computer as Excel files, while those from the smartphone are saved 

as Microsoft Excel Comma Separated Values File (.csv). Then the 
results from the smartphone were transferred to a mobile computer 

and from there were converted into Excel files so that the results 
could be compared. 

The orientation of the smartphone is consistent with the 

orientation of the accelerometer axes (see Fig.4). The axes are 
oriented as follows: the z-axis is perpendicular to the plane of the 

screen and its positive direction is towards the user; the y-axis is 
pointing away from the camera; the x-axis complements the 

previous two to the right coordinate system [3]. 

 

Fig. 4 Coordinate axes direction of the smartphone [4]. 

The results for acceleration against time for straight-line 

acceleration are shown in Fig. 5. 

 

Fig. 5 Acceleration against time. 

After applying numerical integration, the results for the speed of 

the electric car are obtained and the speed against time graphs are 

plotted (shown in Fig. 6). 

 

Fig. 6 Speed against time. 

The graphs are intentionally shifted in time for better readability 

of results. 

The graphs of the acceleration against obtained speed are shown 
in Fig. 7. 

 

Fig. 7 Acceleration against speed. 

4. Conclusion 

In this paper, we have studied the possibility of using a 

smartphone in determining the dynamic properties of a car. For this 
purpose, we studied the process of accelerating a front-wheel drive 

compact electric car. A smartphone and a specialized accelerometer 
were installed in the electric car. The results obtained from the two 

devices are similar and have good comparability. The same 

maximum values of accelerations are observed. Higher peak values 
are observed in the smartphone results. After numerical integration 

of the accelerations, analogous graphs of the velocity against time 
are obtained. When plotting the acceleration versus speed, similar 

results are again observed from the two devices. This gives us 
reason to believe that the accelerometer built into the smartphone 

has sufficient accuracy and the smartphone can be used to 
determine the dynamic performances of cars when accelerating or 

braking. An additional advantage is that it is compact and 

affordable equipment and for research that does not require high 
accuracy or do not require the proof of certificates of the relevant 

equipment are a good alternative. 
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